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Another Record Year in 
Concrete Pavement Construction 


Yardage of Concrete Pavement Placed During 1927 Ex- 

ceeds That of 1926 by 12,000,000 Square Yards—Some of 

the Year’s Developments in Design and Construction. 
Methods—Some Thoughts on Future Developments _ 


ee records in volume of concrete pavement 
constructed during each succeeding year has become 
so consistent that the breaking of another record is not 
surprising. Each year since 1923 the total annual awards 
of concrete pavement have exceeded those of the previous 
year. So it was, also, in 1927. More than 126,000,000 
square yards of concrete pavement—an increase of 12,- 
000,000 square yards over 1926—were placed under con- 
tract for building new city and country traffic ways in the 
United States. 

This is a definite indication of progress, but the for- 
ward strides made in quality of construction during the 
past year are of equal, if not of greater, importance to. 
the industry. The past year has seen more pavements 
built by quality control methods than has any previous 
year and the experiences of engineers and contractors in 
this regard point to the probable developments in the 


future. : A highway grade separation in Chicago. Highway officials have 

Concrete pavement construction has graduated from the separated the grades in a number of locations where heavy 

hit-and-miss method of design and construction that were traffic roads intersect. Much more of this work is planned for 
the future 


the rule not so very many years ago. Quantities of data 
on the relation of pavement design and of construction 
methods to pavement performance are now available and 
have made their imprint on 1927 work. Engineers are 
now meeting their problems in a more scientific manner 
and are applying in a practical way the “theories” that 
not long ago were looked upon as visionary and imprac- 
tical under average field conditions. 


favorable gain. These states, in the aggregate, awarded 
about 22,000,000 square yards. 

Illinois retains its lead as the outstanding concrete road 
construction state. During 1927, Illinois awarded con- 
tracts for about 780 miles of highway and its 1928 pro- 
gram promises to set another record of volume of con- 
crete pavement construction in a single state. Last year’s 
awards were 3,000,000 square yards ahead of the 1926 
awards. 

Adding the 126,000,000 square yards of concrete pave- New York follows Illinois with 650 miles of highway 
ment awarded in 1927 to those completed in previous awards, an increase of a million square yards over 1926. 
years, there are now approximately 854,000,000 square JYowa jumps to third place with an equivalent of 505 
yards of concrete pavement serving traffic in the United miles.’ Sentiment for more paved road construction in 
States. In terms of 18-ft. wide pavement, this would be [owa indicates an unusually active year ahead in road 
equivalent to about 80,870 miles! building. 

A favorable condition of the 1927 awards is that they In the South, also, there was marked progress in the 
were quite evenly distributed throughout the country. volume of concrete pavement awarded. Alabama jumped 
Practically every séction of the United States contributed from 77,000 square yards in 1926 to nearly 2,000,000 
its pro rata share of the increase. The states in the west square yards in 1927. South Carolina increased its awards 
Mississippi Valley—Minnesota, North Dakota, South Da- from 493,000 to nearly 3,000,000 square yards. Arkansas, 
kota, Nebraska, Iowa, Kansas, Missouri, Oklahoma, Ar- with 32,000 square yards awarded in 1926, comes for- 
kansas, Texas and Louisiana—have made a particularly ward with 550,000 square yards in 1927. 
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Texas tripled its concrete pavement awards while Wash- 
ington and Wisconsin doubled their last year’s activity. 

Funds for highway construction alone provided by state 
and county board issues during 1927 totaled approxi- 
mately $315,000,000. 


Street Awards 


Approximately 47,500,000 square yards of the total 
awards for 126,000,000 square yards of concrete pave- 
ment were for street pavements. This, computed on a 
basis of streets 30 feet wide, is equivalent to about 2,700 
miles of new concrete street. The 1927 awards for this 
purpose were about 10 per cent greater than those of 
1926. 

As was the case in 1926, a large portion of the awards 
were made in the larger cities of 100,000 population or 
larger. Not many years ago concrete pavements were 
considered fine for the small towns, but were not enthu- 
siastically received by the officials in the larger cities. A 
few years ago this condition started to change. Such 
cities as Los Angeles, Seattle, Atlanta, Milwaukee, Chi- 
cago, Boston and others began to place concrete on their 
streets. At first the pavements were placed on residential 
streets, but gradually they extended into the business dis- 
tricts. Progress in enabling the officials to open the streets 
to traffic earlier was one point that furthered the use of 
concrete as a street pavement material. 

Also many of the larger cities are facing a serious prob- 
lem in taking care of their worn-out streets. In greater 
measure than ever before, these old streets are being re- 
built with concrete. 

Among the larger cities that have awarded large pro- 
erams for concrete street pavement during the past year 
are Los Angeles, Seattle, Kansas City and Chicago. Los 
Angeles heads the list with awards of about 3,000,000 
square yards during 1927. Chicago follows with over 


The New Bedford-Fall River Road, in Bristol County, Mass., 

is an example of the ever-growing tendency to build highways 

wider. Half of this road was built in 1926 and it was com- 
pleted in 1927 


1,506,000 square yards. Then comes Seattle with over a 
million square yards. Other cities awarding substantial 
contracts for concrete street paving are Kansas City, Bal- 
timore, Milwaukee, Portland, Washington, Duluth, Salt 
Lake City, San Diego, Tacoma, Miami and Trenton. 


Pavement Widths 


There have been no radical changes in designs of con- 
crete pavements during the past year. Most states are 
finding the thickened edge type of pavement very satis- 
factory and are using previously adopted designs of this 


type. 
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There has been a noticeable tendency to adopt 20 feet 
as the standard width for a two-track highway and several 
states have abandoned the 18-foot standard for the 20-foot 
standard during the past year. There seems to be a well 
defined trend toward the acceptance of 10 feet as the 
proper width for a single traffic lane and building both 
highway and street pavements in widths that are a mul- 
tiple of 10 feet, depending on the number of traffic lanes 
required. -&. 

In this connection, there has been considerable activity 
in building 40 foot highways in various locations adjacent 
to the larger cities and this tendency promises increased 
activity this year. 

Wayne County, Mich., has gone ahead with its high- 
way widening program in an effort to realize its standard 
of at least a 40-foot width on its main highways. Cook 
County, Ill., has a comprehensive program for widening 
its main highways to 40 feet and one of the projects, the 
widening of Roosevelt Road, has been completed during 
the year. The Wisconsin State Highway Commission has 
started the work of widening one of the main east and 
west highways out of Milwaukee to 40 feet. In the vicinity 
of Buffalo a wide highway program is under way and the 
past year has seen the completion of a 40-foot pavement 
on the Mayfield road just out of Cleveland. 


Slab Thickness 


There is also a decided trend toward gauging the thick- 
ness of the pavement slab in accordance with the type and 
volume of traffic to be served. Some states have adopted 
several standard slab thickness designs to meet heavier 
traffic conditions and thus have made provisions for in- 
creasing strength through heavier construction. A number 
of states have increased the thickness of their standard 
slabs by one inch. The same is true in some cities with 
regard to street pavement design, the thickness and design 
of the pavements varying with the type of traffic they will 
be called upon to bear. 

Several highway engineers in commenting on probable 
future tendencies in concrete pavement construction, antici- 
pate that in the future engineers will specify a certain 
strength concrete of a definite thickness for one type of 
traffic and entirely different strengths and thicknesses for 
other traffic conditions. Naturally these strengths and 
thicknesses will be determined by the traffic the road is 
to bear and by the climate, topography and soil conditions 
that affect the roads. 

Another question that highway builders are evidencing 
renewed interest in, is the matter of relation of subgrade 
to slab design. It is just as inconsistent, say some high- 
way builders, to rigidly adopt a standard design for all 
types of subgrade as it is for all types of traffic. 

Engineers are beginning to place more emphasis on 
subgrade studies. To secure the best results in concrete 
pavement construction, it is necessary to prepare the sub- 
grade so that uniform bearing of the slab will be secured. 
Varying settlement of the subgrade is one of the worst 
enemies of concrete roads and the future will see in- 
creased efforts to eliminate this as a cause of road failure. 
Jcints 

There are many varying opinions still clamoring for 
unification in the matter of placing joints in concrete pave- 
ments. The use of longitudinal joints in one form or 
another is almost universal in both road and street pave- 
ment construction, though the methods and materials 
used vary considerably. It seems that there is a trend 
toward the use of the dummy longitudinal joint in prefer- 
ence to a complete separation of the slabs where the entire 
pavement width is placed at a time. 

There is still considerable room for improvement in 


January, 1928 


the spacing and the construction of transverse joints. 
Transverse joints ordinarily are difficult to construct and 
require considerable maintenance. The ultimate in con- 
crete pavement design will not be attained until transverse 
cracks are as well controlled through proper: design and 
proper spacing of transverse joints as longitudinal cracks 
are controlled through the use of the longitudinal joints. 


Some highway engineers have been doing some inter- 
esting experimental work on transverse joints and the 
future should see definite progress made in this detail of 
concrete pavement construction. 


Reinforcing 


There is, perhaps, no detail of concrete pavement design 
about which there has~been more speculation and on 
which there is greater difference of opinion than the sub- 
ject of slab reinforcement. Many experimental roads have 
yielded helpful data on pavement reinforcing design and 
extensive research has been undertaken with a view to 
solving this question, but as yet the subject is still much 
disputed. 

Standard specifications of state, county and city engi- 
neering departments vary over a wide range in this matter. 
The present tendency toward refinement in highway design, 


Erie Boulevard, in Syracuse, N. Y., is an example of the wide 
pavements being placed on city streets to handle traffic. It is 
57 feet wide 


the new data available and the interchange of information 
on highway performance will undoubtedly yield consider- 
able progress in this detail in the future. 


Construction Features 


Several highway engineers reported that during the past 
year contractors have been placing concrete pavement 
more efficiently than before and, as a result, are getting 
larger production from their equipment. Greater mile- 
ages are being placed in a given time. This is largely 
due to improved equipment, more experienced labor and 
better scheduling and planning. The contractor is study- 


ing the jobs more carefully, and this, combined with . 


longer experience, is enabling him to undertake his job 
more scientifically. With the present tendency toward 
more careful control of the concrete; the contractor must 
take steps to provide an organization capable of’ carrying 
out the new requirements. That means a higher type of 
personnel and with it comes more economical production. 

The highway contractor is selecting the best possible 
type of equipment available: He is tending toward the 
use of larger pavers, the 28-E and even bigger pavers 
being common on most representative jobs. Preference in 


Co 
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hauling equipment seems to be leaning toward the lighter 


trucks because they can get over the subgrade at almost 
all times with less damage to the finished grading. 


Quality Control 


Undoubtedly the greatest development during the past 
year has been the use of controlled concrete on paving 


Michigan Street, Duluth, is one of the important street paving 
jobs of the year. It was built half at a time so that traffic 
‘would be inconvenienced as little as possible 


jobs. A survey shows that at least 30 state highway engi- 
neers have expressed themselves as considering this the 
most significant development during the year. 


Both in highway and in street paving operations the 
trend is very definitely toward specifying strength rather 
than proportions. A study of the various state, highway 
specifications as revised for 1927, shows that at least 6 
state highway departments definitely specify a strength of 
3000 pounds per square inch at 28 days. Practically 
every highway department has some specifications regu- 
lating the water content, either by the slump test or by 
some other means. 


There is also a very definite trend toward proportioning 
aggregates by weight instead of volume. Iowa has been 
doing this with outstanding success for several years and 
now the 1927 specifications show that six other states 
make provision for this method of proportioning aggre- 
gates. 

Several state highway engineers are very emphatic in 
the statement that proportioning by weight will be the 


The Coastal Highway in’ Georgia is one of the important 1927 
accomplishments. It is shown here passing the Midway Church 
which was built in 1778 


most probable new development in concrete pavement 
construction in the near future. 

Everywhere there is a desire to produce concrete of a 
more uniform quality than has been the case in the past. 
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Many states are now core-drilling all their finished pave- 
ments and the tests made provide valuable indications as 
to how to secure more uniform strengths. Road and street 
builders are bending every effort to attain a uniform 
high grade of concrete and are incorporating provisions 
in their specifications toward this end. 


Economy Measures 


During the past year there has been considerable inter- 
est in using the least expensive local materials as aggre- 
gates, provided, of course, that they are structurally sound 
and clean. In some locations the usual aggregates are 
very expensive to import and here experiments have been 
made with such materials as are locally available. There 
is a conviction in the minds of many pavement builders, 
that with the principles of making quality concrete now 
definitely established, there will be a trend toward using 
less expensive, locally available aggregates. 

There has also been some tendency to specify the use 
of various sizes of coarse aggregate to be delivered to the 
job so that they could be scientifically combined in the 
proportioning plant. 


Control Practice 


In one state several contracts were awarded in which 
the stone was proportioned in three separate sizes. With 
this more accurate control of the materials and by care- 
ful regulation of the water-cement ratio experiments have 
been made with the more economical mixes. Though these 
provisions are still very much in the experimental state, 
they indicate a probable future development. 


High Early Strength Concrete 


For several years there has been a tendency to open 
pavements to traffic earlier than the old 4-week curing 
requirement. This has been made possible by several 
developments, the principal one being quality control. 
Where jobs had to be opened to traffic quickly, a few 
extra precautions in making the concrete, were necessary. 
A little longer mixing time, a little richer mix, the use 
of calcium chloride in the mix and careful curing have 
enabled the making of concrete that attained sufficient 
strength in three and four days to carry traffic safely. 
High early strength cements have aroused the interest of 
engineers from this standpoint. 


Objections Removed 


This tendency has been particularly marked in street 
paving and the opening of pavements in a week or less 
has removed one of the principal objections to concrete 
for street paving. Several outstanding jobs of this nature 
were completed during the past year. 


1928? 


What has 1928 in store for the highway builder? 
First, indications are that there will be reasonable activity 
in highway and street construction during 1928. Large 
sums of money for pavement construction are available 
and more will be made available. The country has sort of 
settled down to a uniform rate of expenditure for high- 
way work and it is reasonable to expect this in the future 
if Congress will again grant Federal Aid equal to that 
granted in previous years. 

There will be an ever increasing tendency toward refine- 
ment in slab design and very definite continued progress 
in quality control of concrete. To the pavement contractor 
equipped for quality production, the coming year should 
be viewed very hopefully. : 
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National Construction Exposition 
- Will Have Outdoor Exhibits 


The National Construction Exposition management has 
announced that arrangements have been completed with 
the West Baden Springs Hotel, which will house the ex- 
position, for the use of a half acre of outdoor display 
space for the placing and demonstration of very large 
and bulky construction equipment and machinery. This 
space is only for equipment whose operation would be 
impossible within the hotel. The outdoor plot is about 
200 feet from the hotel, and within the landscaped grounds 
of the latter. 

The National Construction Exposition is to be held 
January 23rd to 27th, at the West Baden Springs Hotel, 
West Baden, Indiana, in conjunction with the ninth annual 
convention of the Associated General Contractors of 
America. 

Exhibitors who have already made reservations include 
the American Hoist and Derrick Company, American 
Steel and Wire Company, Atlas Lumnite Cement Com- 
pany, William Bailey Company, Barber-Greene Company, 
Bates Valve Bag Company, Cleveland Wheelbarrow Com- 
pany, Concrete Surfacing Machinery Company, Crowe 
Manufacturing Company, Dayton Sure Grip & Shore Com- 
pany, Euclid Chemical Company, Harnischfeger Corpora- 
tion, Hercules Powder Company, Insley Manufacturing 
Company, Jaeger Machine Company, Metal Door & Trim 
Company, Mixer Manufacturers Bureau, Munson Manu- 
facturing Company, Patent Scaffolding Company, Port- 
able Power Tool Company, H. W. Roos Company, Skil- 
saw, Incorporated, Sterling Wheelbarrow Company, 
Thomas Elevator Company, and the G. H. Williams Com- 


pany. 


November Construction Shows Winter 
Work Is Increasing 


Definite assurance that winter construction is on the 
increase is seen in the continuance of record-breaking tac- 
tics during November, which established a volume never 
before equalled in that month of any year, according to 
statistics compiled by the Associated General Contractors 
of America. The amount of work handled by the construc- 
tion industry during recent weeks has served to increase 
the leadership which the current year holds over 1926. 
The volume of operations recorded for the first eleven 
months of 1927 is five per cent greater than the figure 
registered for the corresponding period of last year. 

These statistics, representing all types of construction, 
are based upon actual shipments of construction materials. 


November operations were slightly smaller in volume 
than those of October. The fact that the decline was small 
is being accepted as indicating an increase in the practice 
of carrying on construction work despite cold weather, 

December was expected to witness a scale of activities 
unusual for that month of the year. This expectation is 
based upon the fact that the volume of contracts awarded 
during October showed a large increase and established 
a record never before equalled by that month in any year. 
The volume of contracts awarded during the first ten 
months of 1927 exceeds the corresponding figure registered 
for 1926 by three per cent. 

The average of construction costs showed a slight de- 
cline, lower prices commanded by common brick and 
hollow tile in several construction centers being responsi- 
ble. The average of wages remained unchanged during 
November, this being the tenth successive month to see 
this situation prevail. 


The new Ford bridge over the Mississippi River is one of the importani structures built during 1 
arches. The bridge contains 40,000 cubic yards of concrete 


927. There are three 300-ft. 


What Happened in Structural 
Concrete in 1927 
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A Review of Developments in the Field of Reinforced 
Concrete During the Past Year—Increase in Use of 


Quality Controlled Concrete Is Qutstanding—Light- 


Weight Aggregates Come into More General Use— 

Building Code Improvements—Some Outstanding 

Structures Completed During 1927—Bridge Con- 
struction—V olume of Construction 
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HAS contributed its fair quota toward 
1927 progress in the structural uses of concrete. 
With a material that, in the short space of a quarter of 
a century, has risen from obscurity to a point where it is 
now used in approximately 10,000 structures annually, 
each year cannot help but show some very definite points 
of progress. 

Progress is not merely a gain in the number of cubic 
yards of concrete placed. In fact, the past year has not 
seen such a great increase in the volume used. The great- 
est progress has been in the application of our increasing 
knowledge of how to use this material with greater assur- 
ance as to the resulting quality of the concrete. This past 
year, more than ever before, actual field practice has seen 
the effect of research in concrete. What only a short time 
ago was considered “theory” has now become standard 
practice on representative jobs. 

Nor has the past year been entirely free from negative 
influences. Other building material interests have recently 
launched aggressive campaigns for forwarding their inter- 
ests and as a result, reinforced concrete has come in for 
more criticism than has been its’ lot for many ‘years. 

These tendencies have brought the question of the selec- 
tion of building materials to the fore, and by so doing, 
have helped to spread the story of reinforced concrete. 
They have caused engineers to concentrate on some of the 
disputed points. regarding the performance of reinforced 
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concrete structures and thus have brought about a better 
understanding of these points. 


Quality Control 


The progress in the use of the water-cement ratio 
method in controlling the strength of concrete has been 
so marked that the adoption of this method on individual 
projects is no longer a novelty. It may be said, in fact, 
that a large construction project on which attention is not 
given to the water-cement ratio and the more careful pro- 
portioning of aggregates is now the exception instead of 
the rule. ; 

Railway engineering departments and the construction 
departments of municipalities and of public utilities con- 
tinue to lead the way in the practical application of the 
water-cement ratio method. National organizations that 
have adopted the water-cement ratio method in standard 
specifications for concrete work include the American 
Railway Engineering Association and the American Petro- 
leum Institute. 

The highway commissions of seven states likewise have 
written this method into their specifications for all con- 
crete work on bridges and highways. The building codes 
of at least nine cities have incorporated the water-cement 
ratio method in the regulations governing reinforced con- 
crete work and to a large degree permit the working 
stresses in concrete to be based on the strength attained. 


| 
‘In addition, some thirty cities, many of them of large 
‘size, have specified the water-cement ratio method on 
municipal work. ' 

In addition, notable progress has been made in guar- 
-anteeing the proper placing of concrete by more care in 


handling reinforcement. Specified ‘clearances and dimen-. 


sions are more carefully lived up to now than at any 
previous time. po 
In the meantime the Portland Cement Association: has 


‘continued its short courses of instruction with no sign | 


of abatement in interest. 


‘Light-Weight Aggregates 

Céncrete aggregates of light weight have received in- 
creasing attention during 1927. One well-known product 
manufactured of burned shale or clay and used for both 
fine and coarse aggregates has been placed on the market 
by one of the largest clay brick manufacturers of the 
Middle West. The material has been used in a consider- 
able number of reinforced concrete buildings and con- 
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effect of aggregate grading on strength of concrete, efforts 
to develop methods for determining the durability and 
soundness of aggregates and other subjects. , 

Concrete investigations include the study of admixtures, 


coloring materials, curing methods, effect of exposure to 


alkali, sea water and low temperatures, etc. 

Much additional data that will be of value to concretors 
is being developed in these researches. The progress in 
quality control, so generally used during the past year, 
is the result of the application of the facts learned during 
previous studies and researches. ; 


Cement Quality 

The subject of quality of cement has been of very great 
interest to concretors during the past year. A greater 
number of cement manufacturers have put special cements 
on the market and are selling them as particularly ad- 
vantageous for securing high early strength or for assur- 
ing greater resistance to deterioration under special ex- 
posed conditions. 


Late in 1927 the gas tanks 
in the left background of . 
the illustration exploded. 
The 


reinforced concrete 
warehouse shown suffered 
no damage except that the 
window panes were blown 
out 


crete-encased steel buildings in Kansas City and Chicago, 
as well as in the floors of steel bridges. This material 
produces concrete weighing around 95 pounds a cubic 
foot, with a strength approximately that of stone or gravel 
concrete. 

Greater use of light-weight aggregates in structural con- 
crete can reasonably be expected in the very near future. 


Research 


Research work is continuing in many directions, both 
with respect to portland cement itself and to its uses in 
concrete. 

The research work on the constitution of portland ce- 
ment, now under way by the Portland Cement Association 
Fellowship at the U. 5. Bureau of Standards, is making 
headway. Papers No. 3 and No. 9 regarding this investi- 
gation were published during the year in this journal. 
Other researches in cement deal with the subjects of vol- 
ume changes and fluid cement-water mixtures. 

Studies of the aggregates include investigations on the 


The result of placing these cements on the market has 
been that the contractor is giving more attention to cement 
quality than before. The attacks on concrete, mentioned 
before, have also drawn attention to the part played by 
the cement itself in the durability and performance of 
concrete structures especially under exposed conditions. 


Tall Buildings 


The year has seen serious consideration given to the 
projection of buildings to great heights not previously 
considered economically feasible. In contrast to this de- 
velopment there has been considerable crystallization of 
sentiment against the building of unlimited height, not 
because of economic considerations as affecting individual 
buildings, but because of difficulties with respect to. traffic 
congestion, light and ventilation. Even in our greatest 
cities only a small proportion of the buildings in the 
downtown sections now extend to great heights; but every 
large city is now wrestling with traffic congestion against 
almost hopeless odds. If nearly all buildings in those 
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sections are built to great heights the congestion of foot 
and street traffic may well become intolerable. 


The Master Printers Building, in Tenth Avenue between 
Thirty-third and Thirty-fourth Streets, in New York City, 
has set a new height record for buildings of reinforced 
concrete frame construction in the United States. It is 
20 stories or 310 feet high, measured from the sidewalk 
level, and exceeds by about 34 feet the height of the 
United Brethren Building in Dayton, Ohio, a 21-story re- 
inforced concrete building which held the height record 
for several years. The year just closed has also seen the 
completion of the Hotel Palacio Salvo, at Montevideo, 
Uruguay, a-reinforced concrete building 28 stories or 338 
feet high above the sidewalk level. This is the tallest 
building in South America and the tallest reinforced con- 
crete building in the world. Other reinforced concrete 
buildings of greater height are contemplated. 


Concrete in Architecture 


There has been a definite tendency toward the use of 
concrete as an architectural material as well as a struc- 
tural material. The past year has seen the use of concrete 
both as the structural and the ornamental material on a 
number of important projects. One of these, the Pasadena 


City Hall, is described in this issue. 


During the year there has been published a book deal- 
ing exclusively with concrete in architecture, a review of 
which will be found on another page of this issue. The 
fact that such a book has been published especially for 
the architect is an indication of the progress being made 
in this newer use of concrete. 


Researches 


There has also been a great deal of interest in the 
subject of color in concrete and important researches in 
this subject are now under way. The increasing use of 
integral and surface color treatments of concrete is an 
indication of the possibilities for future development of 
the applications of concrete as an architectural material. 


A type of the “set back” architecture, now so common in our 


larger cities. The structure is one of a group of buildings 
completed the past year near the New York entrance to the 
Holland Tunnels 


A new form of design has come to the front more 
emphatically during the past year, called “composite 
design.” In this type of construction the framing for the 
‘lower floors (or at least the columns) is built of structural 
steel, while the greater portion of the building, including 
the upper floors, is built of reinforced concrete. 
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The Lee Plaza, Detroit, a 17-story reinforced concrete structure 

built during 1927. It is of unusual design, illustrating the use 

of reinforced concrete in an irregular plan without interfering 
‘with the architectural features of the building 


Building Codes 


Progress in the development of uniform building codes 
and revision of existing city building codes has gone for- 
ward in a satisfactory manner. The Pacific Coast Build- 
ing Officials’ Conference adopted the final draft of its pro- 
posed uniform code at its sixth annual meeting in Oc- 
tober, and the book is expected to be in print before the 
end of January, 1928. A continuing organization was 
formed to revise the draft from year to year. The Florida 
Building Officials’ Conference, using the preliminary draft 
of the Pacific Coast code as its guide, now has its first draft 
in mimeographed form and the code committee is consid- 
ering and compiling criticisms received and changes to 
be made. The codes developed in this manner by the 
Pacific coast and the Florida organizations have a double 
value to the building industry. In the first place, they 
are not revisions of existing codes, but are entirely new 
documents, and the requirements are in line with modern 
knowledge of building materials and methods of con- 
struction. Another advantage is that of uniformity. 


Revisions 


The building codes of many individual cities were re- 
vised during the year. Among the most notable of these 
is the code of Chicago, which is undergoing general revi- 
sion. While the work is far from being completed, sub- 
stantial progress has been made. An interesting develop- 
ment during the year was the new California law known 
as Senate Bill No. 247, which permits cities to adopt 
building codes and plumbing and electric wiring ordi- 
nances by reference, thereby saving the cost of legal ad- 
vertising and publication in book form. This law is of 
particular value to the smaller municipalities. 


Another evidence of co-operation in preparing building 
codes is found in the new “Standard Building Regulations 
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for Reinforced Concrete” which is now recommended by 
Committee E-1 of the American Concrete Institute and the 
Committee on Engineering Practice of the Concrete Rein- 
forcing Steel Institute. This is the first time that these 
two entirely different schools of thought have been able 
to meet on middle ground. 


Bridge Construction 


Bridge construction during 1927 has included a num- 
ber of large and attractive structures of the reinforced 
concrete multiple arch type, but none of outstanding size. 
Among the most attractive bridge structures completed 
during the year is the Ford Bridge across the Mississippi 
River at Minneapolis, built at a contract price of $1,324,- 
000, and involving the use of 40,000 cu. yds. of concrete. 


This bridge has three principal arch spans each 300 feet | 


in the clear, and one shorter arch span and several ap- 
proach spans at each end. The total length is 1,522 feet. 

One of the largest municipal projects completed during 
the year is the double deck street known as Wacker Drive, 
along the south bank of the main branch of the Chicago 
River. The structure was completed early in the year, 
after two years of work. It involved the placing of 120,000 
cu. yds. of heavily reinforced concrete. The structure car- 
ries boulevard traffic on the upper deck and truck traffic 
on the lower. Great office buildings are springing up rap- 
idly along this development on locations formerly occu- 
pied by very old buildings of ordinary construction, used 
until recently by the merchants of the South Water Street 
provision market. In the transformation South Water 
Street has disappeared and the former market of that 
name has been moved to a great reinforced concrete struc- 
ture on the west side. 


Other Uses 


The great Santeetlah dam near Calderwood, Tenn., be- 
longing to the Tallassee Power Co., on which work was 
started in the latter part of 1926, has been going forward 
at a satisfactory rate of progress. All the concrete work 
is put in under the water-cement ratio method of control. 
Excellent progress has also been made by the Engineering 
Foundation of New York in its tests on the Stevenson 
Creek experimental dam near Fresno, Calif. This struc- 
ture is a concrete dam of arch type, 60 feet high, and 
was built for the purpose of testing it to destruction. In 
the meantime the investigators are obtaining all possible 
information regarding the stresses developed. These tests 
have not as yet been completed, but will be reported in 
due time. 


Demand for Stadiums 


The construction of athletic stadiums for universities, 
colleges, high schools and municipalities continues with- 
out abatement. It is said that the total attendance at foot- 
ball games during the 1927 playing season exceeded all 
previous records, indicating that popular interest in that 
game is still on the upgrade. 


Lessons Learned from Disasters 


Among the great calamities of the year from which 
structural lessons may be learned the outstanding ones are 
the Mississippi Valley and the New England, floods, the St. 
Louis tornado and the Pittsburgh gas tank explosion. 

The floods in the Mississippi Valley, which were under 
way at the beginning of April, continued for many weeks 
and proved that present flood protection works are in- 
adequate. The unusual situation arose from the fact that 
all the tributaries of the Mississippi were flooded at the 
same time. Inasmuch as virtually all structural damage 
was caused by submerging or undermining, few structural 
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lessons could be drawn either from the Mississippi Valley 
floods or those in New England in November. The St.» 
Louis tornado, on the other hand, which was fully re- 
ported in the November issue of this magazine, proved 
conclusively that ordinary walls of solid brick masonry, 
built in the ordinary way, offer little security in an 
emergency of that nature. This tornado has added to the 
lessons taught by other violent storms of recent years, 
namely, that the masonry wall must in some manner be 
reinforced if it is to offer the necessary security. An 
illustrated article in the December issue of this magazine 
describes one method of reinforcement. 

The tank explosion at Pittsburgh, on November 14, 
caused great destruction in all directions, many buildings 
having been ruined and others badly damaged. Within 
the area devastated by the explosion were three modern 
reinforced concrete buildings of the industrial type. None 
of them suffered structural damage, although most of the 
window glass in them was broken. The three buildings 
were the Kaufmann Warehouse, seven stories high, the 
Standard Sanitary Co. Building, six stories high, and the 
two-story office building of Asphalt Plant No. 2 of the 
City of Pittsburgh. In this explosion reinforced concrete 
construction has again demonstrated its ability to resist 
forces of great and unusual intensity. 


Volume of Construction 


During 1927 the construction industry has seen a defi- 
nite reduction in new construction of buildings for which 
city building inspection departments issue permits; but 
the increase in other construction work has more than 
offset the loss in building permit values. This increase in 
other construction work is due in considerable measure 
to the increase in volume of new construction coming 
under the classification of public works and public utili- 
ties. 
Permit values in 210 cities for the first ten months of 
1927 were $2,829,000,000, a decrease of 12 per cent from 
the first ten months of 1926, when the amount was $3,213.,- 
000,000. On the other hand, all construction work re- 
ported by the F. W. Dodge Corporation for the first ten 
months of 1927 amounted to $5,359,000,000, a small in- 
crease over the same period for 1926, when the amount 
was $5,325,000,000. The same reports give a figure of 
$1,095,000,000 as the total of contracts awarded in the 
field of public works and public utilities, compared with 
$937,000,000 for the first ten months of 1926. 

While the increase in all construction work has more 
than offset the reduction in building construction so far 
as value is concerned, the fact remains that reduction in 
building construction has caused a corresponding reduc- 
tion in the demand for accessories entering into buildings, 
for which there is no offset. The decrease in building 
permit values can best be visualized from the figures re- 
ported for the first ten months of 1927 and the correspond- 
ing period of 1926, in five of the largest and most rapidly 
growing cities. The comparison is shown in the follow- 
ing tabulation. 


Permit Values First 10 Months of Year 


1926 1927 
New OV Cat aeece: lene ak $865,000,000 $74.0,000,000 
Philadelphia col eRe ana ZN 110,000,000 104,000,000 
Detroit Zee See Yate MAPS & 156,000,000 123,000,000 
Chitago 7 ¢eee week eet 314,000,000 302,000,000 
Los Angeles (to Nov. 15)__. 109,000,000 113,000,000 


Totals $1,554,000,000 $1,382,000,000 


_Los Angeles is consequently the only one of the five 
cities mentioned to show an increase. 


Cashing in On 


A Longer Road Construction Season 


How an Ohio Concrete Road Contractor Started a Road 
Job at a Time When Many Contractors Are Preparing 
to Shut Down for the Winter—Time-Saving Methods 


Permitted Him to 


Complete Half of the Job at the Tail 
End of the Season 


By H. D. CHAPMAN 
Engineer Inspector, Department of Highways and Public Works, State of Ohio 


N September 17, 1927, the Dunzweiler Construction 

Company of Zanesville, Ohio, were awarded the 
contract for the construction of a 6.8-mile concrete road 
job on I. C. H. No. 348, a main traffic highway in 
Muskingum County, Ohio. Though the construction sea- 
son was pretty well advanced, and many other contrac- 
tors were preparing to shut down for the winter, the 
Dunzweiler Construction Co. began organizing the job 
immediately, and by adopting various time-saving meth- 
ods, were able to complete 3 miles of pavement before 
actually closing down for the season. 

No records were broken insofar as speed of construction 
was concerned, yet considering the lateness of the season 
and the quality of the concrete secured, the difficult loca- 
tion, etc., this project can be considered one of the out- 
standing concrete pavement jobs undertaken in Ohio dur- 
ing the 1927 season. 

The topography along the location of the new road is 
somewhat rough and, while it cannot be characterized as 
mountainous, it is such that there are many curves and 
grades. The maximum grade on the project is 8.5 per 
cent for a distance of 1400 feet. Grades of over 5 per 
cent are encountered in several other places. Of the 
total length of contract, 2.1 miles are on curves. 

The design used was the standard 18-foot concrete 
pavement, 7 inches thick at the center and 9 inches at the 
edges, with a steel center joint and edge bars. The road- 
way was graded under a former contract, so that the 
present contract required only the fine grading. 


Unloading and Batching 


Washed gravel was used as the coarse aggregate. The 
materials were transferred from the cars to the batcher 
by means of an Orton crane. This piece of equipment 
gave very satisfactory service and no delays were suffered 
on account of breakdowns. Any excess material was stock- 
piled, but due to careful work on the part of the con- 
tractors in ordering materials and following up shipments, 
very little of the material was rehandled. A Johnson 
batching plant was set up, spanning the roadway. This 
was made possible by the proximity of the railroad to the 
highway and by the fact that the highway was closed to 
traffic during construction. 


Subgrade Prepared at Night 


One of the unusual features of this contract and one 
that speeded up the work, was the method of preparing 
subgrade. This work was done at night by an extra shift 
of men. A portable Delco lighting plant equipped with 
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a. powerful searchlight was used. 

A force of about 20 men started work on the subgrade 
as soon as the mixer shut down in the evening. This 
enabled them to carry on the work without being inter- 
rupted by the trucks. A definite amount of work for the 
next day’s run was laid out in preparing the subgrade 
and setting the side forms. As soon as this was done the 


The 
proportioning plant is located directly over the subgrade of 
the new road 


The crane transferring material from the car to the bins. 


men were released. The work was generally completed 
between midnight and 2 A. M. 

No difficulties were encountered due to inaccurate work 
and the form setting and operation of the subgrade ma- 
chine could be carried on without interruption due to 
hauling. This method, considered with reference to the 
general progress, was found to be more economical than 
doing it during the day. 
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Preparation of the sub- 
grade at night under elec- 
tric light enabled the la- 
borers to work continu- 
ously without being inter- 
rupted by trucks. This 
speeded up the work 


Hauling 


Eleven two-batch Hug trucks were used on the job. 
The cement was hauled from the plant. It was frequently 
delivered hot, which necessitated maintaining a storage 
shed at the batching plant. No cement at a temperature 
in excess of 140 deg. F. was used in the concrete. 

Eight of the trucks were used in transporting aggre- 
gates from the batching plant to the mixer. With the 
lighter trucks and the pneumatic tires used, the subgrade, 
which had been prepared the preceding night, was left 
in almost perfect condition. 


Mixing and Placing 


Placing concrete began October 6th. The proportions 
were -1:5, making allowance for the bulking, of sand, with 
a minimum cement content of 6.7 bags of cement per 
cubic yard of concrete. The mixing time requirement was 
144 minutes. A Koehring 27-E mixer was used which 
gave a uniform, well mixed product. Due to the steep 
grades it was necessary to pour the concrete at a slump 
of about one inch. 

The Ord finisher used on the job handled the dry 
concrete in a satisfactory manner. Very few honeycombed 
or irregular spots were left after the finishing machine 
had passed over the concrete the second time. By care- 
ful form setting and operation of the finishing machine, 
it was possible to eliminate practically all hand finishing. 
No hand floating was done unless absolutely necessary. 
The surface was straight-edged about 40 or 50 feet back 
of the finishing machine but the care taken in the previous 
operations made the straight-edging rather monotonous— 
very few irregularities were found. 

The average daily output was about 700 feet. The larg- 
est day was 857 feet. 


Placing Concrete on Curves 


The method adopted for placing concrete on curves 
contributed very materially in maintaining the large daily 


output. In finishing curves, the finishing machine was run 
around the inside 18 feet of the pavement. The forms, 
set to accommodate the finisher, were graded to conform 


In placing concrete at curves, the. outside form was first set 


18 feet from the inside form so that the finishing machine 
could operate without interruption. The widened part of the 
curve was concreted later 


EDITORIALS 


By Our Works They Shall Know Us 


O other one thing stands out with such striking 

uniformity in the activities of all branches of 
the concrete industry during the past year as the 
growing tendency toward the making of quality con- 
trolled concrete. In the structural field, the highway 
field and the products field, the practical use under 
job conditions of common-sense proportioning and 
accurate control of water content sound an unmis- 
takable note of definite progress. 


And. the tendencies of the past year point the way 
toward future greater progress. Here is the line 
along which every concretor, regardless of his station 
or place in the industry, can influence the future 
progress of the industry and so determine his own 
fortunes. 


There are several logical reasons why it is to the 
interest of every concretor to get back of the move- 
ment to make better concrete. Some of these reasons 
affect the personal prosperity of the individual. All 
of them affect the PrOErtee of the industry as a 
whole. 


In the first place, there is no longer any reason 
why any concretor should be unable to control the 
quality of the concrete he places more accurately. 
Contractors and engineers everywhere have demon- 
strated the fact that the principles involved can be 
applied in a practical, common-sense manner to most 
any type of job whether in the field or in the plant. 


Equipment manufacturers have come forward with 
devices and methods that automatically take care of 
the requirements for making better concrete. The 
equipment is simple and easily operated and an 
exhaustive technical knowledge of the theories is not 
necessary. Furthermore, a wealth of information on 
the easily understood precautions to be observed has 
been given out from a number of sources. The sim- 
ple requirements, stated in plain, non- technical 
language are available as well as detailed reports of 
especial interest to the technical man. 


Naturally, the first consideration is, “How does 
this affect me, personally? Does it show me a way 
of bettering my business?” 

Decidedly, it does. There are hundreds of instances 
where concretors have made remarkable savings in 
the cost of materials by better proportioning and by 


25 


regulating the amount of mixing water used. Con- 
tractors have cut down the cost of the materials 
needed as much as 80 cents for each cubic yard of 
concrete. 


To a greater extent than ever before, the individ- 
ual contractor is placed in competition with other 
contractors who have learned to take advantage of 
this method of reducing costs. More than that, the 
concretor who is placing quality controlled concrete 
is building an enviable Spawn which stands him 
in good stead. 


The same condition exists in the products indus- . 
try. The products manufacturer who can turn out a 
block of guaranteed quality at a lower cost than his 
competitor has an obvious advantage. 


Much has been said recently about the new compe- 
tition—the competition of industry against industry. 
Taken in its broader sense, one concretor does not 
compete with another concretor. They both have a> 
common competitor—the man who works with other 
building materials than concrete. 


The concrete industry has long been organized and 
has for many years spread the facts about the ad- 
vantages of concrete as a building material. For a 
long time we had the drop on the other fellows. 


Recently, however, other building material inter- 
ests organized and they have become very active 
during the past year in promoting their materials. 
The concretor began to notice that the new competi- 
tion affected him also. 


Recently, also, concrete as a building material has 
been under fire in some quarters. Its alleged faults 
and imperfections have been made much of. Whether 
or not these accusations are founded on fact, they 
have been of value to the industry in stimulating 
progress in research and in improving the rank and 
file of the concrete placed in our structures. This 
has had a beneficial effect on the quality of concrete 
that will be placed in the future and will indirectly 
operate to the benefit of every concretor. 

Clearly, the keynote for the coming year must be 
the placing of more quality controlled concrete. The 
efforts of everyone in the industry should, therefore, 
be concentrated on this important possibility for 
even greater progress in the year ahead. 


The Effect of Sugar Upon the Tensile. 
Strength of Portland Cement Mortar 


Tests Show That When Small Amounts of Sugar Are 
Present, Strength Decreases Rapidly, but That Larger 
Amounts Do Not Reduce Strengths as Much 


By R. L. MORRISON and E. A. BOYD 
of the Michigan State Highway “Laboratory 


CCASIONALLY a sample of sand will be received at 

a laboratory and will pass all tests satisfactorily, 
including the sodium hydroxide test for organic impuri- 
ties, except that it will be almost impossible to make 
briquettes for tensile tests and, if the briquettes can be 
made, the strength will be very low. Investigation in such 
cases will usually show that the sample was shipped in a 
sugar sack, 

After an instance of this kind in the Michigan State 
Highway Laboratory some experiments were made to de- 
termine the exact effect of varying amounts of sugar, and 
this investigation developed some rather interesting infor- 
mation. 

A sample of clean sand was first taken and tested in 
comparison with standard Ottawa sand, the results being: 


Standard sand 7 days, 255 lb., 28 days, 357 lb. 
Sample sand 7 days, 373 |lb., 28 days, 490 lb. 
Strength ratio 7 days, 1.46, 28 days, 1.37. 


A supposedly empty sugar sack was obtained from a 
grocery store and some of the sample sand was placed in 
the sack, dry, and well shaken. Briquettes were then 
made with the sand but they crumbled so that they could 
not be tested. The experiment was repeated with another 
sack except that the sand was wet before it was placed in 
the sack and the strength of the briquettes made from this 
was 248 pounds at 7 days and 403 pounds at 28 days, 
giying strength ratios with the standard Ottawa sand of 
C.97 and 1.12, respectively. 


Scope of Tests 


The above tests proved that a small amount of sugar in 
the sand would greatly reduce the tensile strength of the 
cement mortar, but there was no information as to the 
exact amount of sugar present. To determine the effect of 
varying amounts of sugar, a series of tests was made, 
using a 1:3 mortar and curing the briquettes in the usual 
manner, keeping them 24 hours in a moist closet and then 
placing them in water. As the water seemed to be espe- 
cially destructive to these briquettes, a second series of 
tests was made in which the briquettes were kept in the 
moist closet during the entire curing period. The results 
of the above test are shown in Table I. 

The striking feature of these results is that when small 
quantities of sugar are added to sand the strength de- 
creases with increasing amounts of sugar up to about 0.3 
to 0.4 per cent, by weight, of sugar to sand, but when 
further additions of sugar are made, the strength rises 
again, reaching a second maximum at about eight or nine 
per cent. In one case, although 0.2 per cent of sugar 
caused the briquettes to disiniegrate to such an extent that 
they could not be tested, ten times that amount produced 
briquettes which could be tested, and 45 times as much 
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gave a tensile strength of 162 pounds per square inch. 
The tests demonstrate clearly that sand samples should 
never be shipped in sugar sacks. 


TABLE I 


Effect of Sugar Upon Tensile Strength of Cement 
7 Day Tensile Strength 28 Day Tensile Strength 


Per Cent Sugar Cured in Cured in Curedin Cured in 
to Sand Water Moist Air Water Moist Air 

0.00 417 388 A472 518 
0.02 338 382 A475 487 
0.04 242 Sat A478 480 
0.06 100 230 408 3930 
0.20 ¢ 40 35 90 
0.40 s 50 a 63 
0.60 ra 30 . 75 
1.00 J 5 i ce 140 
2.00 40 118 33 to2 
2.20 70 105 70 168 | 
2.40 70 115 70 183 
2.50 30 105 68 193 
3.00 63 103 92 193 
3.90 90 140 113 198. 
4.00 Ps) ight 135 iii’ 
6.00 148 tae 160 rice 
7.00 148 pti 172 pee 
8.00 150 ge 183 sta! 
9.00 162 ek 178 bliathal 

15.00 78 147 mee 178 

20.00 ae 07 % 110 

25.00 ne * Hx * 

*Briquettes disintegrated in storage. 
**Did not set up in 24 hours in moist closet. 


***No briquettes made. 


Institute 
Adopts 
New 
Emblem 


The accompanying 
illustration shows the 
new emblem adopted 
by the Concrete Rein- ° 
forcing Steel Institute. 

It is becoming 
widely used on build- 
ing signs where steel 
is supplied by member 
firms for reinforced 
concrete construction. 
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Completed and Occupied 
A Floor a Month 


During Winter 


A Philadelphia Contractor Proves That Winter 
Construction Is Practical 


Bue general contract for the Heid Loft Building at 
‘I. 13th and Wood Streets in Philadelphia was awarded 
on October 15, 1926. The owners moved in June 15, 1927. 


The 8-story reinforced concrete building was completed 
and occupied 8 months after the general contract was 
awarded. Three of these months were months that the 
old-fashioned contractor would not count on his working 
calendar—December, January and February. 

This record of accomplishment is an excellent example 
of what can be accomplished by up-to-date winter con- 
struction methods. The building is 71 feet by 144 feet in 


plan and contains 10,300 square feet of floor area per . 


floor. 

There were the usual preliminaries of wrecking the old 
two and three story brick buildings and excavation was 
started November 10th. This part of the work, although 
it contains no particularly unusual features, was long and 
tedious because of the amount of shoring and underpin- 
ning necessary to support the adjacent building. One sec- 
tion of the old party wall was condemned and had to be 
replaced. 

The concrete footings were all poured by December 
24th. The interior footings are of the ordinary spread 
footing type, designed for a soil pressure of 8,000 pounds 
per square foot. The exterior footings are combined foot- 


ings that cantilever back to the first row of interior col- 
umn footings. 

The floors are designed to carry a live load of 150 
pounds per square foot and have a monolithic finish. The 
typical flat slab panels are 22 feet by 23 feet, using the 
Smulski system of reinforcing. The columns are all rein- 
forced concrete, spiral reinforcement being used in the 
lower floors. The maximum size column is thirty-eight 
inches and on the lower floors a 1:114:3 mix was used. 

The concrete schedule for the super-structure was as 
follows: 

First floor slab placed January 6th. 

Second floor slab placed January 22nd. 

Third floor slab placed February 5th. 

Fourth floor slab placed February 11th. 

Fifth floor slab placed February 18th. 

Sixth floor slab placed March Ist. 

Seventh floor slab placed March 10th. 

Eighth floor slab placed March 18th. 

Roof slab placed March 26th. 


This progress schedule is particularly noteworthy when 
we realize that due to the monolithic finish, the floors had 
to be protected for several days with sawdust before they 
could be gotten on to erect the forms for the floor above. 

In addition to this, the pouring was done in mid-winter. 


Showing the canvas in 
place for winter construc- 
tion. Practically all the 


concrete was placed dur- 
ing the winter months 
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An interior view of the 
canvas protection. Six feet 
of clear 


headroom was 

maintained under the can- 

vas to permit working 
without interference 


The temperature was maintained at 40 degrees Fahrenheit 
above the slab and 70 degrees Fahrenheit below the slab 
during the curing period, which lasted five days. At times 
the outside temperature was down to 7 degrees Fahren- 
heit. Heat holes, 8 by 8 inches in size, were left in the 
center of each bay. One charcoal salamander was used 
per bay except on the windward side of the building 
where extra salamanders were used to maintain the de- 
sired temperatures. 
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The contractor used 25,000 square feet of canvas on 
the job. This canvas was in pieces about 24 feet by 24 
feet, supported with 4 by 4 inch timbers, located adjacent 
to the concrete columns as shown in one of the illustra- 
tions. The stringers for supporting the canvas were 2 by 
8 inches. Six feet of clear head room was maintained 
under the stringers for the workmen. There were five ty- 
ing rings in each section of canvas; one located in the 
center and the others at the four corners. 


The building as it appeared April 2, 1927 


The completed building showing the exposed spandrels and 
exterior columns 
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The concrete, when placed, was maintained at a tem- 
perature of about 76 degrees Fahrenheit. The mixing 
water was heated with a low pressure boiler, which saved 
the expense of a licensed engineer, to a temperature that 
was always above 150 degrees Fahrenheit and sometimes 
near boiling point. The aggregates were heated by steam 
which ran through 4- by 4-inch perforated boxes about 30 
feet long in the stockpiles. There were three or four of 
these perforated boxes under each pile. The contractor 
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found these perforated boxes preferable to perforated 
pipe for heating concrete aggregates because of their 
greater area and efficiency. The aggregates went to the 


mixer at a temperature of about 70 degrees. 

Stuckert & Company, of Philadelphia, were the archi- 
tects and engineers. The Smulski system of reinforcing 
was designed by W. R. Sauter. The J. B. Rogers Company 
were the general contractors. 


“A Profit in 14-Cent Block!” 


Some Additional Operating Data on the Production 
of Concrete Block at the Plant of the Hammond Con- 
crete Block Works, Hammond, Ind. 


By JAKE GOLDEN 


Hammond Concrete Block Works, Hammond, Ind. 


N article published under the above title 

in the November issue of “Concrete” has 
caused considerable discussion. A number of 
letters have been received, requesting addi- 
tional information regarding the methods 
that enable six men to turn out 3200 plain 
8- by 8- by 16-inch block in a 9-hour day. 


HE first article describing this plant, 
published in the November issue, should 
be read as a background for this discussion. 


FTER the letters referred to were re- 

ceived, the questions asked were sub- 
mitted to Mr. Golden and he has prepared 
this article to supply the additional informa- 
tion requested. 


NCIDENTALLY, Mr. Golden invites any- 
one interested to visit his plant in the 
spring, when it will again be in operation. At 
this time he will be glad to demonstrate his 
statements. He is very confident of his posi- 
tion and is willing to back up his statements 
with anyone who cares to discuss the matter 
more intimately.—The Editors. 


OME time ago I gave the editors of this journal cer- 
S tain data concerning the operation and design of my 
block plant at Hammond, Ind. From these data a story 
was prepared and published in the November issue under 
the title, “A Profit in 14-Cent Block!” 

I am glad to have the opportunity of again making 
some of the statements and to go into greater detail on 
some of the disputed points. The statements made in the 
article referred to are substantially correct and I am will- 
ing to demonstrate them to anyone interested when my 
plant will again be in operation in the spring. 


Six Men Can Make 3200 Plain Block Per Day 


There seems to have been some doubt that six men can 


make 3200 plain 8- by 8- by 16-inch block per day. In the 


first place, it is necessary to say that this is not given as a 
steady day-after-day production. Such a rate of manu- 
facture would be unwise for two reasons—first, there is 
not yet a market for so many block in this territory; sec- 
ond, it is seldom that all three machines are used all day 
for making 8- by 8- by 16-inch plain block. Depending 
on the market requirements, one and sometimes two ma- 
chines are used for making the various face blocks or tile 
demanded by my buyers. Also, sometimes men are taken 
from the power machines and put to making chimney 
block and other specials. 

The statement that 6 men could turn out 3200 8- by 8- 
by 16-inch face block per 9-hour day was based on maxi- 
mum production for a day during which all the machines 
make plain block throughout the day. 


Production Statistics 


As mentioned in the previous article, there are three 
power block machines in the plant, a Universal down 
face machine, a Universal stripper and a Blystone auto- 
matic. Production records taken from our books show the 
following facts: 

1. Universal Down Face Machine. Even when the ma- 
chine operator moves the loaded racks away from the 
machine to the end of the building, he has made, accord- 
ing to our records, 750 plain blocks in 9 hours. This pro- 
duction was made even though a half hour was allowed 
in the morning for oiling and greasing the machine and 
a similar period for cleaning up in the evening. Under 
the new plan of operation, the machine operator will not 
be required to touch the racks and will thus be allowed 
more time actually at the machine. 

2. Universal Stripper. When the operator moves his 
own racks, our records show that he has made 1022 blocks 
in a 9-hour day, also allowing for oiling and cleaning 
morning and evening. Under the new plan he will be able 
to make around 1200 block during the same period. 

3. Blystone Automatic. This machine has never been 
operated the full 9 hours, but the record shows a produc- 
tion of 1275 block in 7 hours’ operation. The operator 
of this machine does not handle the racks himself. Based 
on this performance, a production of 1638 block on this 
machine can be expected for a full 9 hours’ operation. 
The Blystone machine in this plant must not be confused 
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with one that had previously been used in Detroit. Ours 
is a new improved machine. 


Summary 


Taking, therefore, only the actual production records 
of these machines we have: 
1—Universal Down Face Machine. 


750 block (9 hours) 


2—Universal Stripper-..._---- 1022 block (9 hours) 
3—Blystone Automatic 1275 block (7 hours) 
Total 3047 block 


Adjusting the. Blystone production on a 9-hour basis 
we have 1638 block instead of 1275, making a total for 
the full 9-hour day 3410 block. The actual production 
records given were made with a force of only 6 men and 
these are the basis for the disputed statement. 


Stockpiling 
One of the statements made in the previous article that 
drew considerable comment was that only one man was 


needed to stockpile 3200 block per 9-hour day. This need 


not cause wonder; neither have we super-men on our pay- - 


roll. 

Our racks, as ordinarily loaded, carry 54 block. There- 
_ fore approximately 60 racks are needed to carry 3200 
_ blocks from the machines to the stockpile. This allows 
9 minutes for stockpiling the block on each rack. As a 
matter of fact only 4 minutes is actually needed to do the 
work. (Ed. Note: The Editor actually timed this opera- 
tion and found that racks were unloaded at the rate of 
314 minutes per rack. This allowed a 544 minute resting 
spell between racks, if the workman wanted it.) 

The stockpile man does not touch the racks or the pal- 
lets. The lift truck operator brings them out into the 
yard, spotting them where they will be most convenient. 
When the lift truck man takes back an empty rack, he 
gathers up the pallets and, when he places the empty 
rack near the machine, he puts the pallets in the cage at 
the machine. © 

The lift truck man must move 10 full racks from the 
machines and return 10 empty racks each hour. That 
means that he must make only 10 trips (at the maximum) 
from the machines to the stockpile per hour. As the 
maximum distance to be travelled is only 125 feet, he is 
required to travel only 2500 feet or less than half a mile 
in an hour. As he travels at a much faster rate than this 
(about 6 miles per hour) he has time to pick up and 
replace pallets, spot the racks, turn around, and some- 
times help the man who places the block on the stockpile. 

If further evidence is needed of the ability of one man 
to stockpile 3200 block per day, it can be found in the 
records of truck deliveries. Day after day our records 
show that truck men deliver up to 1500 block in a 10 hour 
day. That means that the truck man must load and unload 
1500 block and deliver them besides. He is in effect han- 
dling 3000 block (loading 1500 and unloading 1500) 
under even more difficult conditions than the stockpiler 
has to contend with. 

The man who has the hardest job in the plant is the 
mixer man. He takes care of all the proportioning, mix- 
ing and unloading of materials. During the past year his 
work has been complicated by the methods used for han- 
dling cement, but with the improvements being made, (as 
described in the previous article) his work will be light- 
ened considerably. 

Every man on our payroll has been with this company 
for at least 5 years, and some of them much longer. Only 
one man is kept during the winter under average condi- 
tions, unless extensive plant improvements are being made. 
The others are laid off when the plant shuts down, but 
are taken back in the spring. 
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Our low overhead is one of the reasons for our low 
costs. There is no plant foreman and no salesman, though 
we expect to employ one next season. A girl does all the 
office work and up to the present, I myself have managed 
the plant and looked after the selling end. 

Because of the extensive alterations that have been un- 
derway, we have not been able to keep a very complete 
cost record. Our books, of course, give us a fairly accu- 
rate record: We get only about 17 block per sack of 
cement. We find that, based on a 300,000 block pro- 


duction, our costs are approximately as follows: 


Cement -2 25 122 ase $ .03. per block 
Stone): ee eee .02 per block 
Labor <2 ees were, oe .025 per block 


.010 per block 


Total $ .085 per block in the yard 


This, of course, does not include my own salary, which 
is also the sales cost. We have not spent money for adver- 
tising, and our equipment maintenance is figured in with 
the labor cost because our men make their own repairs. 
We have had very little loss due to breakage and bad 
debts—not more than $300.00 during the entire time I 
have operated the plant. These costs, exclusive of my 
salary, are not over half a cent per block, computed on 
the same basis. . 

In closing, I want to extend a cordial invitation to any- 
one interested to visit the plant when it will be in opera- 
tion in the spring. I will be glad to demonstrate at the 
plant any of the statements made. 


Nebraska Products Men to Meet 
at Omaha 


The Nebraska Concrete Products Association will hold ' 
its annual convention at the Rome Hotel at Omaha, Nebr., 
on January 18th. Representatives of the National Con- 
crete Products Association and the Portland Cement Asso- 
ciation will address the meeting. A banquet in the eve- 
ning will close the session. An invitation to attend is 
extended to all Nebraska products men. 


Coming Conventions 


January 4th, 5th, 6th-National Sand and Gravel 
Association, at the Book-Cadillac Hotel, Detroit, 
Michigan. Annual convention and machinery ex- 
hibit. 

January 9th to 13th—American Road Builders’ 
Association. Cleveland, Ohio. Convention and 
Road Show. 

January 23rd to 27th—Associated General Con- 
tractors of America, at West Baden Springs Hotel, 
West Baden, Indiana. Convention and national con- 
struction exposition. 

January 16th to 19th—National Crushed Stone 
Association. West Baden Springs, West Baden, In- 
diana. Eleventh annual convention and exhibition 
of quarry equipment and machinery. 

February 28th, 29th, March 1st—American 
Concrete Institute, at Benjamin Franklin Hotel, 
Philadelphia, Pa. Twenty-fourth annual conven- 
tion. 

March 19th to 21st—Concrete Reinforcing 
Steel Institute, at Edgewater Gulf Hotel, Biloxi, 
Mississippi. Fourth annual meeting. 


eee 


Concrete Pavement Opened to Heavy 
Traffic at Age of 46 Hours 


A Description of the Methods Used to Secure High Early 
Strengths with Standard Portland Cement on a Cold 
Weather Pavement Construction Job 


BN eeLION of the concrete pavement on “Y” Street, 
Wyandotte, Michigan, was opened to heavy truck 
traffic at the age of 46 hours, or less than two days after 
the concrete was placed. Test specimens representing that 
part of the pavement traversed by the heavily loaded 
trucks showed compressive strengths well in excess of 
2000 pounds per square inch. The remarkable results 
were obtained by careful control of the water-cement ratio, 
careful selection of the aggregates and thorough mixing. 
A standard portland cement capable of producing high 
early strength concrete was used. 

The “Y” Street pavement is 24 feet wide and extends 
from Biddle Avenue eastward a distance of 565 feet, in 
the vicinity of the New Wyandotte cement plant. The 
pavement slab is of the thickened edge type, 10 inches 
thick at the edges and tapering to 8 inches at a distance of 
2 feet from the edges. 

Premoulded bituminous joint strips were placed across 
the pavement at 40-foot intervals to provide expansion 
joints in the finished pavement. Longitudinal steel separa- 
tors were placed in the bottom of the slab along the 
center line of the pavement. 


A Cold Weather Job 


As construction work was carried on during the month 
of November last year, the usual precautions for con- 
creting in cold weather were observed and the concrete 
maintained at a temperature of at least 50 degrees Fahren- 


heit during the curing period. Atmospheric temperatures 
remained around freezing during the day’s run and below 


freezing at night. Steam pipes circulating steam through 
‘the aggregates in the loading hoppers were used to pre- 


heat the aggregates. 


The specification under which the pavement was built 
included a modification of the so-called water-ratio speci- 
fication of concrete. It was intended, in writing the speci- 
fication, that the constructor should be permitted within 
certain limits, to use such aggregates and proportions as 
in his own judgment would produce proper economy and 
workability. Uniform strength was assured by keeping the 
water-cement ratio constant and the necessary consistency 
was obtained by aoe the proportions .of the aggre- 
gates as desired. 

For the purpose of estimating quantities, a 1:11:3 
mix was recommended but this was not considered as a 
rigid specification because the exact proportions neces- 
sarily depended upon grading characteristics of the aggre- 
gates actually supplied. Instead of specifying the average 
water-cement ratio desired with a definite tolerance, the 
maximum permissible value was given, requiring the con- 
tractor to so conduct his operations that this maximum 
should at no time be exceeded. In this way the contractor 
was enabled to obtain increased economy as his methods 
of controlling the amount of mixing water were perfected. 

The concrete was proportioned to give the necessary 
workability with the use of not to exceed 414 U.S. gallons 


Showing paving operations 
under way. The new pave- 
ment was opened to truck 
trafic 46 hours after it 
completed. In the 
background is the New 
Wyandotte cement plant 


was 
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of water per sack of cement. The mixes were proportioned 
for somewhat lower ratios so that with the normal fluctua- 
tions from batch to batch, this ratio was not exceeded. 
Water or moisture contained in the aggregate was included 
in computing the water-cement ratio. This moisture in the 
aggregate was measured within a limit of accuracy of two 
pounds of water in 100 pounds of aggregate. 

The slump tests: taken in conjunction with the sample 
compression cylinders, showed slumps ranging from one 


Cylinders for making compression tests. The slump of a con- 
crete sample is being measured 


inch to four and one-half inches. This range of slumps 
was necessitated because of the fact that the concrete was 
hand finished, requiring a wetter mix and consequently 
greater slump at times than would have been required 
for machine finishing. 

It was specified that the proportion of fine and coarse 
ageregate should be maintained so that the ratio of the 


Finishing and striking off the pavement 


coarse to the fine was not less than one nor more than 
two and the amount of coarse material was governed so 
as to avoid harshness in placing or honeycombing in the 
pavement. 


Strength Tests 


Frequent tests were made throughout the work to de- 
termine the quality of the concrete. These tests consisted 
of compressive strength tests on 6 x 12-inch cylinders at 
the ages of 2, 3, 7, and 28 days. A table giving 1, 3, and 
7 day briquette tests shows that the grand average of the 
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Method of protecting the newly placed concrete against 
freezing 


tests made exceeds at one day the 7-day requirement of 
the standard specifications of the American Society for 
Testing Materials, and at 3 days exceeds the 28-day re- 
quirement specified for standard portland cement. 


Because of the fact that the test specimens were cured 
on the work for 3 days before being transferred to the 
laboratory, the test results obtained were a better indica- 
tion of the actual strengths developed in the pavement 
than might otherwise have been obtained. 

The aggregates consisted of Oxford sand with a fine- 
ness modulus of 2.97 and gravel with a fineness modulus 
of 7.73. The actual proportion used, or the real mix, 
was 1:1.5:2.6, or seven sacks of cement to 11.3 cubic feet 
of sand to 18 cubic feet of pebbles. The sand tested 
contained 6 per cent moisture and bulked 10 per cent. 

The equipment used in the paving operations included 
a 21-E Rex Paver. The paving course was hand tamped 
and finished, and the mixing time of each batch was at 
least 3 minutes. 

Calcium chloride to the extent of 2 per cent by weight 
of the cement was added to the concrete of certain sec- 
tions of the pavement, including that part subjected to 
the early traffic load. 

The severe test of the two-day-old pavement was made 
by subjecting it to traffic load of a truck and three trailers. 


_ The truck, weighing 14,900 pounds, was loaded with 180 


sacks of cement and each trailer was loaded with 200 


t 
Truck and trailers being supported by the 2-day-old concrete 
pavement. The truck weighed 14,900 pounds and was loaded 
with 180 sacks of cement. The trailers carried 200 sacks 
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sacks of cement. 

The opening of the pavement to traffic was witnessed 
by a number of engineers, including the city engineer and 
other public officials of Wyandotte, and engineers of the 
Detroit Department of Public Works, all of whom ex- 
pressed considerable interest in the demonstration of the 
high early strength of the concrete. 

A careful inspection of the pavement after it has been 
subjected to extremely heavy truck traffic for almost a 
year shows it to be in perfect condition without the ap- 
pearance of a single crack regardless of the fact that the 
concrete was placed in cold weather and opened to traffic 
on the second day after finishing. 

Summary of cylinder tests representing concrete in 
pavement on “Y” Street, Wyandotte, Mich. The concret- 
ing was completed at 5 P. M. November 4, 1926, and 
_ opened to traffic at age of 46 hours when specimens repre- 
senting that part of pavement showed a strength in excess 
of 2,000 Ibs. per sq. in. Atmospheric temperatures re- 
mained around freezing during the day’s run and below 
freezing at night. 
eth aes Oxford sand (F. M. 2.97) and gravel (F. M. 
Tests: *By Detroit Testing Laboratory 
Dates: Nov. 1-4, inc., 1926 
Mix (Real)+: 1:1.5:2.6 (7 sacks cement : 

tsand : 18 cu. ft. pebbles) 

First Load: 180 sacks and 14,900-lb. truck. 


Compressive Strength 


Le Siecus ett: 


Cylinder Slump (Lbs. persq.in.) Age 
Identification (Inches) Av. for 2 cylinders (Days) 
1&13 _2&3% 1480 il 
3& 4 4, 2245 7 
5 & 20 4&3 3020 3 
DD, 2, 3610 4, 
8&15 2&21% 4500 @ 
9&17 3&2% 5395 28 
ca aly 3144 & 4 6540 62 
*Specimens cured on work 3 days, then in laboratory; tested 
damp. 


tTwo per cent CaCl, by weight, cement added except where 
indicated. That part of pavement submitted to early traffic con- 
tained CaCl.,. 

£Sand contained 6 per cent moisture and bulked 10 per cent. 


Mexico Sending Representatives to 
Road Show 


Mexico and Cuba will join with other nations of South 
and Central America in sending delegations to the con- 
vention and road show of the American Road Builders 
Association to be held in Cleveland during the week of 
January 9th. 

The delegation will assist in materializing plans for an 
international highway through the United States and 
Mexico to Central and South America. 

The Mexican government will send a complete exhibit 
of the national highway system to the exposition. 


Northwest Products Men Hold Third 
Annual Meeting 


Northwest concrete products manufacturers will gather 
at the Multnomah Hotel at Portland, Oregon, on January 
13th and 14th, for the third annual meeting of the North- 
west Concrete Products Association. 

An invitation is extended to all who are interested in 
the manufacture of concrete products to attend, even 
though they are not members. 
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The New Economical Way to Buy 
Building 


By G. SZMAK, Economist 


An economical purchase is the result of positively 
knowing why, how and what to buy. To replace the 
wasteful and uncertain methods of buying building, which 
do not assure the buyer quantity, quality or economical 


price, there has developed during the past fifteen years a 
new and efficient service. The buyer may now receive a 


' positive record of his purchase, showing the exact quan- 


tity and quality of materials and workmanship, in uni- 
form units of measurement. With the aid of this record 
the buyer can determine the exact cost of his purchase 
based on the unit prices bid for the work by contractors. 
This system gives the buyer absolute assurance without 
having to take the word of anyone for the fairness, accu- 
racy and economy of his purchase. The record or instru- 
ment of purchase known as a construction survey shows 
the exact quantity and quality of materials and labor 
required to erect the building. 

Construction surveys are now recommended by up-to- 
date architects and builders because it helps them to give 
the buyer better service at a cheaper price. The construc- 
tion survey is a measurement and tabulation prepared 
from the architect’s plans and specifications just before 
the drawings are submitted to contractors for bids. This 
survey accompanies the plans and specifications and forms 
an exact basis for the contractor’s bids without possible 
variation or misinterpretation, which always reflect to 
the disadvantage of the buyer because it is only reason- 
able for contractors to protect themselves against possible 
loss. It always costs a good deal of money not to state or 
know the facts, whether you are buying a suit or a build- 
ing. 

The buyer is now in position to use the facts merely by 
having the architect or engineer provide a professional 
construction survey with the plans and specifications. The 
cost of the survey is known to the buyer in advance and 
it may be included in the contract of the builder. There- 
fore it need not be a burden of expense to the buyer any 
more than under the old system. In fact it costs less than 
before, because it does not involve a wasteful duplication 
of surveys. Under the old system, a survey of some sort 
is prepared by each contractor, sub-contractor and dealer 
bidding on the work. However, the buyer does not receive 
the direct benefit of these surveys. 

The cost of a professional survey is only paid for once, 
whereas under the old system the expense of surveying is 
as manifold as there are contractors, sub-contractors and 
dealers bidding on the materials and labor required for 
the building. Under the new system there is only one 
professional survey prepared to serve all purposes of the 
owner, architect, contractor, sub-contractors and dealers 
regardless of the number of bidders on the work. This 
means the elimination of one or two hundred surveys on 
jobs of any importance, which is unquestionably a great 
saving to the buyer. 

Just as land surveyors assure a correct purchase of 
property through their survey, the construction surveyor 
likewise assures the buyer on the correct purchase of con- 
struction in every respect. The saving derived through 
using a professional survey will safely average as high as 
10 per cent plus the increased value of materials and 
workmanship, which are added to the life of your build- 
ing by stating and knowing the facts concerning your pur- 
chase. . 


Highway Bridge Destruction Tests 


Water Power Developments Present Opportunity for 

Making Unusual Series of Tests on a Concrete Arch 

Bridge in North Carolina—Bridge To Be Tested to De- 

struction—Will Study Concrete Arch Stresses—Scope of 

Tests—Method of Making Tests—Engineering Societies 
Co-operate 


By N. C. McLOUD 


ESTRUCTION tests on a concrete highway bridge are 

so unique as to command widespread attention at 
the hands of engineers. The first opportunity for com- 
plete experiments of this nature has been afforded by re- 
cent water-power developments in North Carolina, with 
results that promise to exert far-reaching influence on 
bridge design and construction. 

The bridge which invited destruction was the 1069-foot 
structure spanning the Yadkin River on a Federal-aid 
highway between Albemarle and Mt. Gilead. Erected in 
1922, the bridge was a part of the North Carolina State 
highway system. Although still as good as new, the struc- 


the original construction—the North Carolina State High- 
way Commission and the United States Bureau of Public 
Roads. Co-operating with these agencies there has been an 
advisory committee of distinguished engineers represent- 
ing important organizations. The agencies thus participat- 
ing included the University of North Carolina, North 
Carolina State College, the American Association of State 
Highway Officials, the American Society of Civil Engi- 
neers, the American Railway Engineering Association, the 
American Concrete Institute, the Highway Research Board, 
the United States Bureau of Standards, and the American 
Society for Testing Materials. 


The Yadkin River Bridge, 
with one of the loading 
tanks in the center 


ture was scheduled for early removal because of its pro- 
spective inundation by waters impounded through the 
erection of a water-power dam a few miles further down 
the Yadkin. The abandonment of the bridge, and _ its 
replacement by a new span at a point above the new 
high-water level, made possible investigations of a type 
never before undertaken with reference to reinforced con- 
crete arch stresses. . 


This bridge consists of three open-spandrel arch spans, 
each of them approximately 150 feet in length, and 14 
T-beam or deck-girder spans of approximately 40 feet 
each. The length of 1069 feet is overall, from face to 
face of the end bents. . 

For the purpose of giving greater value to the destruc- 
tion studies, the investigation was thoroughly organized 
in advance of the actual work. The operations have been 
conducted by the two agencies which were responsible for 


a4, 


Scope of Tests 


During the progress of the study the temperature of the 
concrete has been determined at various depths in the 
arch ring by means of thermometers placed in holes 
drilled in the arch and previously filled with cup grease. 
Simultaneously with the temperature readings, measure- 
ments were made of the deflection of the crown of the 
arch, These measurements were achieved from the datum 
afforded by a taut piano wire, fixed at one end, passing 
over a pulley, and at the other end carrying a weight to 
maintain uniform tension. Preliminary temperature stud- 
ies were made for the purpose of correcting for tempera- 
ture the results obtained in the subsequent loading tests. 

_In arranging a program of operations, the official agen- 
cies and the advisory committee determined to divide the 
study into two parts. The first phase involved the struc- 
ture as it stood before it was closed to traffic. The second 
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phase dealt with the bridge after the continuity of struc- 
ture had been destroyed by the removal of sections of the 
flooring, to prevent the distribution of strain. 

In the first stage there were loading tests of exceptional 
force, made possible through the use of enormous wooden 


The telemeter attachment for measuring the deformation of 
arch under loading 


tanks made for the purpose. Each tank had inside dimen- 
sions of 12 by 20 by 18 feet. When empty, each tank 
weighed 47,000 pounds. Filled with water their weight 
was 160 tons apiece. ed 

In this connection it is worth while to consider the 
methods of weighing these mighty loads, a task involving 
no little engineering skill. The basic factor in this process 
was the deformation of supporting copper cylinders set 
in steel cylinders and receiving the load from closely 
fitting pistons. Made of specially annealed copper, the 
supporting cylinders were accurately shaped to dimen- 
sions of 14 inch by 14 inch. They were so placed that 
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they carried the entire weight of a tank when the latter 
was placed on the pistons. 

The weight was determined by comparing the deforma- 
tion of the supporting cylinders with precise calibration 
curves previously established in laboratory tests. The ac- 
curacy of the method was checked by careful computa- 
tions of the weight of the material of which the tanks 
were constructed, and by other check measurements. In 
this way the empty-tank weight of 47,000 pounds, as 


The instrument that records the measurements made by the 
telemeter 


shown by the cylinder deformation, was checked within 
300 pounds. 
Stress Measurements 


The loads were used for the making of stress measure- 
ments to determine the manner in which a full-sized con- 


Falsework under the 

bridge providing  plat- 

forms on which observers 

stand to study the- effects 
of loading 
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crete arch built under normal conditions deforms under 
determinate loads. A further purpose of the measure- 
ments was to compare these deformations, and the stresses 
produced in the arch rib, with the deformations and 
stresses as computed by the generally accepted elastic 
theory of arches and those derived from the tests of models 
by means of the Beggs deformeter gages. To accomplish 
these things the loads were imposed in all possible posi- 
tions on the span. 

In the first phase of the loading tests, a complete series 
of loads was imposed on the bridge as it stood, using one 
tank, with no other damage than the development of sur- 
face cracks on the under side of the arch. The second 
phase involved a complete series of loads after the engi- 
neers had destroyed the continuity of the structure. This 
latter work is for the purpose of approximating as nearly 
as possible the conditions generally assumed in designing 
arches. A single tank was used in this phase, as in the 
first. 

A third and final phase will be introduced, which in- 
volves loading the bridge in the most critical positions 
with the two filled tanks, giving a load of 320 tons. This 
loading will represent an effort to cripple the arch rib. 


The first and second phases of the experimentation 
involve various measurements, taken with the load placed 
in all possible positions, and with three stages of water- 
content for each position of the tank. The first measure- 
ments dealt with the deformation of the concrete and steel 
at 24 points on the arch rib. From these measurements 
the stress is determined by the use of the modulus of 


elasticity derived from tests of specimens taken from the 


bridge. 

The instrument used in measuring the deformation is 
an- electric telemeter designed on the principle that the 
electrical resistance of a carbon pile varies with the pres- 
sure on the pile. The instrument is attached to steel plugs 
grouted in the concrete arch rib in such manner that the 
deformation movements are transmitted as pressures upon 


| 


Weighing one of the tanks by measuring the extent to which 
the weight compresses copper cylinders 


the carbon piles. The telemeters are read to one ten- 
thousandth of an inch, and estimated to a hundred- 
thousandth, 


Other Stress Measurements 


Other measurements in the first and second phases have 
to do with the angular rotation of the axis of the bridge 
at nine points. The instrument used for this purpose is a 
clinometer consisting of a steel bar carrying a level-bubble 
‘and a leveling screw attached to a dial reading to one one- 
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thousandth of an inch. The instrument is placed and 
leveled on gage points located 20 inches apart on steel 
plugs in the arch rib. The relative displacement of the 
gage points is measured, and from these measurements it 
is possible to derive directly the angular rotation under 
any increment of load. 

Still further measurements in the first and second 
phases deal with the changes in the length of the middle 
ordinates of 5-foot arcs of the axis at 5-foot intervals over 
the entire length of the arch rib. The instrument used for 
these measurements was a radius meter, consisting of a 


One of the loads is in the foreground. Another is on the bridge 


steel bar five feet long, carrying at its center a Federal 
dial reading to one ten-thousandth of an inch. The gage 
points at the ends of the radius meter were placed on 
corresponding points on steel plugs in the arch, and the 
needle of the dial allowed to rest on the surface of a 
square steel plug half way between the gage points. The 
movements of the square plug were transferred to the 
needle, to be read on the dial. 


A fourth type of measurement reckons the deflection at 
each spandrel point of the arch. The deflections were 
measured from.a wire suspended over a pulley with a 
counter weight at one end to maintain a constant tension 
and sag. Points were located in the concrete top of each 
spandrel column, and the deflections measured from these 
points to the wire. 


The fifth set of measurements deal with the rotation of 
the piers at the end of the span under observation. In 
this work the instrument is a clinometer, employed in 
the same manner that was used in connection with the 
axial rotations, the gage points being placed on the top 
of each pier. These rotation measurements are checked 
by means of two wires placed five feet apart vertically 
and suspended independently of the span. Movements 
are shown by the relative longitudinal displacements of 
fixed points on the wire and on the ends of the piers. 

For the third phase, in the effort to cripple the arch 
rib, the loading will go the limit, with both tanks. If this 
does not bring collapse of the arch the structure will be 
dynamited by the War Department. 


Detailed study of the results will occupy at least 12 
months, 


Contractor Saves 30 Per Cent Cement 
Through Quality Control | 


Quality Control Permitted Reducing the Cement Con- 

tent Per Cubic Yard of Concrete in Building the Foun- 

dations for the Greater Penobscot Building in Detroit, 
Michigan 


By L. CHARRON 


Engineer in Charge of Concrete for the Contractor 


B* strictly following the now well established prin- 
ciples for controlling the quality of the concrete to 
be placed in the foundations of the Greater Penobscot 
Building in Detroit, the contractor was enabled to make 
a very considerable saving in the amount of cement re- 
quired to complete the foundations. 


This was one of the pioneer water-cement ratio concrete 
jobs in the city of Detroit. Though the architects’ specifica- 
tions called primarily for a concrete developing a strength 
of 3000 pounds per square inch at 28 days, the city build- 
ing department, whose requirements also had to be met, 
called for a theoretical mix of 1:1:2 for 3000 pound 
concrete. Under the city’s specifications, 11 sacks of ce- 
ment were required per cubic yard of concrete. Further 
provisions in the architects’ specifications called for fine 
ageregate having a fineness modulus of 3.2 and coarse 
aggregate having a fineness modulus of 7.9. 


The contractor knew that with the modern methods of 
making concrete of a definite, predetermined strength, he 
could cut the cement content and still secure concrete well 
-over the 3000 pound requirement if the consent of the 
city, the owners and the architects could be secured. 

The Greater Penobscot Building is being erected in the 
heart of the financial district of Detroit. The completed 


building will be 47 stories high and will rise 565 feet 
above the sidewalk. It is also the first building in Detroit 
to have its caissons resting on bed-rock. 

The project described in this article is the construction 
of the concrete foundation for this building. The caisson 
and caisson caps required the placing of approximately 
9,800 cubic yards of concrete. 


The original foundation plans called for 96 open well, 
multiple bell type caissons, but in digging one of the first 
wells, water was encountered in belling out. With this 
difficulty to face, the open well method was abandoned 
in favor of using compressed air and going to bed-rock, 
which is about 135 feet below street grade. The number 
of caissons was reduced from 96 to 66 when the new 
method was adopted. 

In excavating the caissons, holes averaging 90 feet in 
depth were dug. Elliptical steel forms, held in place by 
wedges, were placed in the holes for a distance of 20 feet, 
the forms being in 5-foot sections. Concrete was then 
poured up to the required grade and the forms removed. 

Small pipes were then placed to extend through this con- 
crete shell. By means of these pipes concrete was forced 
under compressed air between the concrete and the lag- 
ging. When the concrete shell was poured, the forms 


The northeast corner of the excavation, showing the material bins and the location of the main mixing plant and the 
stiff- leg derricks used to distribute the concrete 
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removed and the grouting finished, a steel air lock was 
placed on top of the hole and the excavation was con- 
tinued to bed-rock. Concrete for the shell was dropped 
through a short length of pipe centered over the forms, 
falling directly on top of a cone-shaped cap by which 
means it was spread evenly on all sides. 


Concrete Plant Layout 


The concrete plant consisted of a 21-S Lakewood mixer, 
placed beneath the material bins, so that aggregates could 
be dumped directly from the trucks into the hoppers, sim- 
plifying the method of handling materials. A Blaw-Knox 
inundator was installed to permit accurate measurement 
of sand and water. : 

Cement was unloaded at the street and sent down a 
gravity conveyor to the mixing platform where it was 
dumped directly into the hopper over the mixer. 

From April 4, 1927, until June 13, all of the concrete 
placed was mixed in the 21-S mixer. The concrete was 
taken from the mixer to the different wells in steel buckets 
handled by means of an Erie shovel with a boom attach- 
ment. 

On June 13, three stiff-lee derricks were placed on the 
job to transport the concrete and the crane was removed. 
Tracks were then built from the mixer to the stiff-leg 
derricks. Concrete discharged from the mixer into steel 
boxes of one cubic yard capacity. These were taken to the 
derricks on flat cars where they were picked up and 
dumped into the wells. This arrangement provided the 
necessary flexibility, permitting the placing of concrete at 
any point desired. 

At this time, also, two 10-S mixers were purchased. It 
was found that when concrete was needed at several differ- 
ent points of the job at the same time, additional mixing 
and distributing facilities were required. Especially if 
concrete was to be placed under air pressure, it was expen- 
sive to keep the hole open waiting for concrete. The two 
extra mixers were bought to supply this deficiency. 


January, 1928 


These 10-S mixers were set up on the outside walls of 
the excavation, as shown in one of the accompanying 
illustrations. With these mixers, we were able to pour 
concrete within a considerable area by simply placing a 
few chutes. The small mixers were not equipped wit 
inundators. While they did have automatic water tanks, 
a water glass was added to insure accuracy in measuring 
the mixing water. A lot of time was saved by the use of 
these small mixers, since they could be picked up by the 
derricks and placed wherever they would be needed. 


Aggregates and Mixes 
The first aggregates used were sand with a fineness 


modulus of 3.2 and crushed limestone with a fineness 


modulus of 7.9. Later it was thought desirable to elimi- 
nate the limestone because of the sulphate water and 
also because it was noted that the limestone always 
sheared through in the compression test, and pebbles 
passing a 2-inch screen and having a fineness modulus 
of 7.9 were substituted. i‘ 
Screen tests on both fine and coarse aggregates showed 
that the fineness modulus throughout the job varied only 
within the following limits: 
Stone 


Since the mix was overdesigned as to sand, the mix 
was not changed very often to accommodate the very small 
differences caused by the change in the fineness modulus. 
Separate aggregates were used throughout the job. 


The materials used at the large mixing plant were: 
Limestone, F. M. 7.9; Sand F. M. 3.2 (inundated). 


Pebbles, F. M. 7.9; Sand F. M. 3.2 (inundated). 


All the mixes were designed by Abrams’ theory and 
checked by trial for density. 


The first concrete placed in the shells or cores was 


| poured with a 2-inch slump, but it was found that this 


concrete was not plastic enough, so the slump was changed 


mn —~ 


To the left is the large 
mixing plant. Note the 
narrow gauge track in 
front of the bins. Skips 
filled with concrete are 
carried on trucks to a 
point where the derricks 
pick them up and swing 
them over the caissons 


~~ 
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to 5 inches for concrete placed under air and to 7 inches 
for core concrete. 


Quality Control Saves Cement 


Inundation was not specified on this job, but the con- 
tractor realized that if he was going to show the City and 
the owners that concrete of the required quality could be 
made with less than 11 sacks of cement per cubic yard, 
he would have to satisfy them that he intended to adopt 
all the aids to accurate control available. 

When the plant was erected, the contractor made a 
series of tests in co-operation with the city inspector to 
determine what strengths could be secured with the water- 
cement ratio method of proportioning. Several tests using 
designed mixes were made. F 


Special Tests Conducted Under City Supervision 


W/C Ratio gals. 
per sack of 7-day Strengths 28-day Strengths 


Type of Concrete cement Ibs. persq.in. lbs. per sq. in. 
Curve A—3000 lb. 6. 2460 A315 
Curve B—3000 lb. 5.20 2890 4492 
Curve A—4000 Ib. 4.75 3260 6243 
Curve B—4.000 lb. 4.25 4240 7216 


After these tests were completed, the City granted writ- 
ten permission to use 10 sacks of cement per cubic yard 
of concrete. This mix was used from April 5th to April 
18th. The concrete was used only to pour the outer shell 
of the caisson from the bottom of the open excavation 
up to the point where the air lock was installed. On 
April 13th super cement was substituted for standard port- 
land cement. This change was made by the architects be- 
cause of the presence of sulphate water and hydrogen 
sulphide gas in the wells. On April 17th the coarse aggre- 
gate was changed from limestone to pebbles. 


Sixteen sets of cylinders were taken during this period, 
the test results being as follows: 
7 Days 
3942 lbs. per sq. in. 


28 Days 
5763 lbs. per sq. in. 


In the background is one 
of the 10-S mixers which 
were installed at various 
points to facilitate the 
placing of concrete 
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On April 18th permission was granted to cut the cement 
content down to 8 sacks per cubic yard of concrete. This 
mix prevailed, still using gravel aggrezate up to and in- 
cluding the pour on May 6th. Fourteen sets of cylinders 
were broken during this period with the following results: 
Average of 14 Cylinders—8 Sacks Cement—Slump 7 In. 

7 Days 28 Days 
3196 lbs. per sq. in. 5155 Lbs. per sq. in. 
On May 7th permission was given to still further reduce 


the cement content to 7 bags of cement per cubic yard of 
concrete. 


Tests made after this cut in cement content still showed 
strengths far above the requirements: 
7 Sacks per cu. yd. Water-cement ratio, 6 gals. per sack. 


Slump, 7 inches—Average of 12 cylinders at each age. 
7 Days 28 Days 
3123 lbs. per sq. in. 5155 Ibs. per sq. in. 
6 sacks per cu. yd. 
Slump, 5 inches—Average of 21 cylinders at each age 
7 Days 28 Days 
3197 lbs. per sq. in. 5100 Ibs. per sq. in. 


Small Mixers Accepted 


When the 10-S mixers with which inundation was not 
used were placed on the job, it was necessary to convince 
the City and owners that these, also, would provide con- 
crete of the required quality, when rigid control was 
maintained. Test results with these mixers placed them on 
the same basis as the big mixing plant. 

Test Results 


Small Mixers. 7 sacks per cu. yd. 


Slump, 7 inches—Average of 20 cylinders for each age 
7 Days 28 Days 
3734 lbs. per sq. in. 5494, lbs. per sq. in. 
6 sacks per cu, yd. 
Slump, 5 inches—Average of 36 cylinders for each age 
7 Days 28 Days 
3257 lbs. per sq. in. 4816 lbs. per sq. in. 


40 3 CONCRETE 


Results for the entire job are as follows: 
Average cement content per cu. yd. 7.22 sacks 
28-Day Cylinders—188 Cylinders Broken 


Those testing— Per Cent 
WOOOn bs. sand above. = ee ORE 
GOO baton, 000 betes ek et 19.7 
BOOO Lbs eto sO00Q slice a ce ok eee 41.5 
AQOOMl bao: t6.5 000° lbs: & 2 awl Ste ie ee 29.2 
ROW) Mos ties AO OO lie, ae ete ee 5.9 
SOOCE DSTA. DelO Weer. ek en oe ere ro 

100.0 


General average—5341 lbs. per sq. in. 
7-Day Cylinders—167 Cylinders Broken 


Those testing— Per Cent 
C000 sibserand | ab ovement oe ee eZ 
HOOF bay to O000M lbs. 2 pe ee 6.0 
BOOOMI bss toe: 5000) los ra ees ee ee 24.6 
BOR ba tors 0001 bs ee et es 47.9 
2000 Ibs. to 3000 lbs. ep ee AS 19.1 
D2000Mbsteand below... Sars 1a? 

100.0 


General average—3408 lbs. per sq. in. 


Personnel 


The foundation contractor for the job is the Walbridge- 
Aldinger Co., Mr. A. McDonald acting as superintendent 
of construction and the writer as engineer in charge of 
concrete for the contractor. 

Smith, Hinchman and Grylls are the architects. Donald- 
son and Mier are consulting architects and Mr. D. R. 
Martin is superintendent for the architects, Mr. S. McIner- 
ney is acting as consulting engineer for the owners. 


‘Comparative Tests on Concrete 
Cylinders of Different Sizes 


A series of 216 concrete cylinders, mixed and made in 
the field, half of which were 8 by 16 inches and the re- 
mainder 10 by 20 inches, were recently tested at the 
Bureau of Standards. The object of the series was the 
determination of the comparative strengths developed by 
the two sizes of specimens, using local sand and gravel 
under field laboratory conditions. 

The cylinders were made in a small field laboratory, 
the concrete being mixed in a small batch mixer. Each 
batch was large enough to make four 8 by 16 and four 
10 by 20 inch cylinders. After mixing to the desired 
consistency, the batch was emptied into a wheelbarrow 
and a shovelful was placed into each of the paper cylin- 
der molds in succession until filled. Each cylinder was 
properly tamped during filling. 

Three mixes were used, 1:1:2, 1:114:3, and 1:2:4. The 
1:144:3 and 1:2:4 were tested at 3, 7 and 28 days. The 
1:1:2 mix was tested at 3 and 28 days. For each pro- 
portion the concrete was mixed to three consistencies 
giving the approximate slumps of 2, 414, and 614. Since 
the cylinders in each group have the same amount of 
cement, water, aggregate, and mixing time the strength 
ratio of the 10 by 20 and 8 by 16 should be unaffected 
by many of the variables which enter cylinder making 
when duplications of mixes are attempted. 

The average strength of the 10 by 20 inch cylinders 
was 96 per cent of the average strength of the 8 by 16 
inch cylinders. The strength ratios were 92, 98, and 96 
per cent, respectively, for the 1:1:2, 1:114:3, and 1:2:4, 
respectively. 
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New Books 


Another Concrete Handbook 


Concrete Burtpinc Construction. By Theodore Crane, 
C. E., Associate Professor of Building Construction, Shef- 
field Scientific School, Yale University. Edited by the late 
Thomas Nolan, M.S., A.M., Fellow of the American Insti- 
tute of Architects and formerly Professor of Architectural 
Construction, University of Pennsylvania. Published by 
John Wiley & Sons, Inc. 

The book is both an excellent text for the beginner who 
has nearly everything to learn about concrete work, and a 
convenient handbook for the man who is already familiar 
with concrete work as it is now being done. 

The subject is covered in a very comprehensive manner, 
space being devoted to the principles of the design of con- 
crete structures, the construction problems involved in the 
building of concrete structures, and the financial aspects 
of concrete construction. 

The principles of design discussed are the customary 
ones, and so also are the various methods of handling 
construction problems here presented. Under the latter 
head are sections devoted to form work, to reinforcing, to 
the design, control, and placing of concrete mixtures, and 
to various methods of surface finishing that can be used 
in connection with concrete. 

All this is more or less what would be expected in such 
a book as this one, but the material which is included on 
estimating, purchasing, and cost accounting is rather out 
of the ordinary and gives the book a completeness from 
the standpoint of the practical contractor that not all 
such handbooks possess. The way in which these sub- 
jects are handled is quite satisfactory, and we believe that 
most concrete contractors—even the very successful ones 
—can find a good deal of value to themselves in this part 
of the book. Detailed methods are discussed, and numer- 
ous forms are reproduced. 

From what has been said it may be assumed that the - 
book is an unusually bulky one, but this is not true. 
Although the amount of material contained in the volume 
is large, the method of handling it is very concise, with the 
result that the whole thing is packed into 689 pages. 


Beauty in Concrete 


ARCHITECTURAL Desicn IN ConcrETE, by T. T. Bennett. 
Published by the Oxford University Press, American 
branch. re 

Both American and European examples have been given 
proper consideration in the compiling of this book. The 
unusual arch work practiced in Germany, the remarkable 
churches designed by A. and G. Perret, and the rather 
remarkable work done in California are among the more 
noteworthy types displayed. 

It is notable that in the entire one hundred plates there 
is no example of concrete being used to imitate some 
other building material. In every case concrete is used 
undisguised, and its decorative treatment is in accordance 
with the natural structural qualities of, the material. 

Architects who are curious as to the inherent esthetic 
possibilities of concrete as a building material, or whose 
work brings them in contact with problems involving the 
use of structural concrete, will find this book an extremely 
valuable source of information. We do not know of any 
successful method of handling concrete architecturally, 
the practicability of which has been proven in use, that 
does not find illustration in its pages. 


Field Tests Permit Early Opening 
of Pavements 


How the Connecticut State eee Department Se- 
cures High Early Strength Concrete Which Permits the 
Use of a Shorter Curing Period 


By FRANK G. FLOOD: 


Testing Engineer, Connecticut State Highway Department 


wi the ever increasing amount of traffic and con- 
sequent added cost of maintaining and controlling 
a road surface over which to pass this traffic during con- 
struction—together with the greater cost and inconven- 
ience caused the public during such periods—the impor- 
tance of securing early strength concrete and the value of 
determining just when the required strength is attained 
has been forcibly brought to the attention of this depart- 
ment. 

A study of the cost data on feconstruction work on the 
Boston Post Road during 1927 shows an average expen- 
diture of $9,800 per mile for the maintenance and control 
of roads to take care of the traffic until the new pavements 
could be opened to travel. Additional expense, in the 
greater amount of gasoline used, wear on tires, etc., is 
incurred by the public in driving over the temporary 
roads in place of the concrete pavement, as well as the 
inconvenience and delay experienced. Add this expense 
to that paid by the state and the importance of opening 
pavements to traffic at as early a time as possible, may be 
fully appreciated. 

Until the beginning of the 1927 construction season our 
roads were not opened to traffic according to the strength 
of the concrete but were arbitrarily closed for a period 
of twenty-one days to afford time for proper curing. How- 
ever as a result of our investigational work it was learned 


that the pavements could be properly cured and safely 
opened to traffic in a much shorter period of time when 
calcium chloride was incorporated in the concrete mix 
for curing. 


Investigation Regarding Early Strength Concrete 


Many of the factors which influenced the early strength 
of concrete were recognized but it was not known how 
extensively these factors affected the final results. To de- 
termine this information a laboratory investigation was 
made taking into account: 

(1) The effect of increasing the percentage of cement 
by changing proportions of fine and coarse aggregate, 
thereby permitting a decrease in the amount of water 
which may be used and still obtain the same workability. 

(2) The effect of increasing the time of mixing. 

(3) The effect-of adding calcium chloride as a curing 
agent and accelerator. — 

Approximately 500 tests on beams, cylinders, and bri- 
quettes were made in this study and every care was used 
to control the various conditions affecting the strength of 
the concrete. _ 

A study of the results of this investigation showed: 
First—Changing the proportions from 1:2:314 to 1:144:2, 
thereby reducing the amount of fine and coarse aggregate, 
so that it was possible to reduce the amount of mixing 


Figure 1 
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water, increased the strength of the concrete 14 per cent 
at 48 hours; 1514 at 96 hours, and 91% per cent at seven 
days. Second—Increasing the time of mixing from 114 
minutes to 214 minutes, increased the strength of the con- 
crete 23 per cent at 48 hours, 1514 per cent at 96 hours, 
10 per cent at 7 days. Third—Adding 2 per cent by weight 
of the cement of calcium chloride increased the strength 
of the concrete 30 per cent at 48 hours, and 91% per cent 
at 96 hours. 

Taking all of these various factors into consideration 
at one time, that is, increasing the percentage of cement 
by changing the proportions from 1:2:314 to 1:1%:2; 
increasing the time of mixing from 114 minutes to 24% 
minutes; decreasing the amount of mixing water, and add- 
ing 2 per cent by weight of cement of calcium chloride, 
increased the strength of the concrete (Fig. 1) 66 2/3 
per cent at 48 hours, and 20 per cent at 96 hours. 


It may be noted that this increase in strength is suff- 
cient to permit the opening of the pavement to traffic in 
a much shorter period of time. For special cases and for 
repair work it is certainly advisable to consider all of 
these factors. 

However, for general work and for large programs of 
construction it is not economical to increase the percentage 
of cement and the time of mix, but it is economical to use 
calcium chloride as a curing agent and thereby provide 
for more uniform curing, securing at the same time an 
earlier strength concrete. Fig. 2 shows a comparison of 
specimens :—first, those cured by the incorporation of 2 
per cent calcium chloride; second, those cured with 
wetted straw; and third, those specimens for which no 
provision was made for curing. 

Calcium chloride incorporated in the concrete mix has 
been used for curing practically on all of our road con- 
crete construction during the 1927 season and as a result 


CONCRETE 


Field Testing 


A recent study of the design of concrete pavements 
indicates the fact that cross bending rather than compres- 
sion strength of the concrete is the controlling factor for 


Figure 3 


determining when it is safe to open a pavement to traffic. 
Considering this fact and in an endeavor to determine the 
strength of the concrete under the same conditions as 
those which pertain to the pavement concrete, beam 
specimens were made daily on the job. The test specimens 
were made from the same concrete used in the pavement 
and cured beside the road so that they were subjected to 
the same actual field conditions. These specimens were 
tested in cantilever in the field by a simple portable test- 
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it has been possible to open the pavements in less than 
14 days, the period now specified before opening. In 
some cases pavements have been opened to traffic in as 
short a time as three days. 

In order to determine when it was safe to subject the 
soncrete to loads it was necessary to make proper tests. 


ing machine mounted on a truck, shown in Fig. 3. The 
machine consists of an extension arm which may be fas- 
tened to the free end of the specimen supported in canti- 
lever. The load is easily applied and measured with a 
dynamometer. Two breaks may be made on each 30-inch 
specimen which affords an excellent check on the tests. 
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Tests at early ages were made according to the impor- 
tance of the road. 

The test specimens were made by the inspector on the 
job who also noted the following data: (1) date; (2) sec- 
tion of road; (3) general weather conditions; (4) sources 
of materials; (5) amount of water being used; (6) 
slump; (7) cement ratio; (8) general remarks. 

The tests are made by the Testing Engineer and with 
this complete information an excellent check is afforded 
on all the factors affecting the strength of the concrete. 
As soon as the tests indicated that the concrete had gained 
strength sufficient to support the maximum load for which 
the pavement was designed the road was opened to public 
traffic. 

The data plotted on chart No. 4 shows the strength of 
concrete as determined by tests at different ages. As will 
be noted, a large per cent of the strength of the concrete 
is obtained in the first few days, proving that seven day 
opening is very practical under these tests. 

The data plotted on chart No. 5 shows the strength of 
the concrete, and the temperature at the time the pave- 
ment was laid. It also shows that even though some of 
the concrete was laid at rather low temperatures, the ac- 
celeration caused by the addition of calcium chloride and 
the heat thus generated were sufficient to insure full 
strengths. . 

The advantages in securing early strength by this 
method of curing have been worthy of consideration in 
bridge work as well as pavements. 

The value of recording complete data regarding con- 
crete in construction and of obtaining field tests which 
represent the actual conditions, cannot be overestimated, 

The value of this information in permitting, with posi- 
tive safety, the opening of the pavements to the public 
as soon as the concrete has gained sufficient strength to 
withstand traffic is an economic factor which should be of 
greatest interest to the engineer and to the motorist alike. 
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New Australian Company to Manu- 
facture Aerocrete 


Under the title of Aerocrete (New South Wales), Ltd, 
a company has been floated in Sydney, Australia, with a 
capital of £50,000 ($250,000) from Aerocrete (Austra- 
lia), Ltd. The new company will have the exclusive right 
for New South Wales (other than the Riverina and Broken 
Hill districts) to manufacture and sell Aerocrete. 

Aerocrete, which is a Swedish invention, is a form of 
aerated or expanded cement. It is claimed that it is an 
excellent non-conductor of heat, sound and cold, and to 
be free from the objectionable condensation of ordinary 
concrete and the absorption of brickwork. It is also 
claimed that on account of its lightness and other quali- 
ties building costs may be reduced considerably by its 
use. 


Short Courses in Mix Control and 
Design Begun 


Short courses in mix design and control have again 
begun, in various cities throughout the country. The 
course in most cases consists of three sessions, and in- 
cludes lectures and demonstrations. The courses are held 
by the Portland Cement Association and a representative 
of the research laboratory of the organization is in charge. 
No charge is made for instruction or for the necessary 
textbooks. 


Wisconsin Concrete Products Associa- 
tion Meeting 


The sixth annual convention of the Wisconsin Concrete 
Products Association will be at the new Hotel Schroeder, 
Milwaukee, on February 2nd and 3rd. The program has 
not yet been announced. 


Straub Patent Not Invalid 


Patent Situation in Respect to Cinder Con- 
crete Building Units Remains Unchanged 


The recent decision by Judge Bodine in the New Jersey 
Federal District Court at Trenton did not invalidate the 
Straub patent No. 1212840, as has been widely published. 

While the judge did question the validity of the patent 
for various reasons, there is nothing in his written opinion 
to justify the conclusion that he intended to or did de- 
clare the patent in question invalid. 

There were three suits, tried as one, in which Crozier- 
Straub, Inc., and Concrete Specialties Company appeared 
as plaintiffs, with three manufacturers of cinder blocks 
as defendants. The bills were dismissed, not because the 
defendants were infringers or because the patent was in- 
valid, but because in the judge’s opinion they were not 
infringing the Straub patent. 

The judge finds that while the Straub patent, upheld 
some years ago by the Circuit Court of Appeals, covered 
the making of .block with the run-of-the-grate cinders and 
ash, mixed with portland cement and water, two of these 
defendants were making block with cinders, sand, water 
and cement, and another one with lime and calcium 
chloride mixed with cinders, water and cement. 

It is true that Judge Bodine said that “if Straub has 
anything, it is limited to the precise disclosure of the 


patent,” but naturally he left any further decision regard- 
ing the patent itself to a higher court if and when these 
cases are appealed. 

It should be further noted that the validity of the 
Straub patent has been upheld by a Circuit Court of Ap- 
peals and that these cases were tried in a United States 
district court, a court of lower jurisdiction. It is apparent, 
therefore, that the real question of the validity or in- 
validity of this patent No. 1212840 cannot be decided, in 
respect to these particular cases, unless and until these 
cases are taken to the Circuit Court of Appeals and that 
court reverses its former ruling. 

From a casual reading of Judge Bodine’s opinion, and 
from many published reports, many concerns in the indus- 
try have gained the impression that the Straub patent was 
made worthless as the result of this case, but a careful 
reading of the opinion certainly does not bear out this 
interpretation. 

The short notice published in our December number, 
“The effect of the decision was merely a dismissal of the 
complaint on the ground that the defendants were not 
infringers, that is, that they were not making Straub 
block,” was correct. 
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The New Pasadena City Hall— 

An All-Concrete Structure. The 

Framework Is Reinforced Con- 

crete, Stucco-Covered. Ornaments 

and Figures Are of Precast Con- 
crete Trim Stone 


SUE 


ee California, has just completed a mag- 
nificent city hall, the second of a group of imposing 
civic structures to occupy a great T-squared space in the 
center of the city. Not only is the size of the civic project 
noteworthy, but the construction features of this, the latest 
member of the group, are well worth study. It offers an 
interesting example of the uses of concrete in architecture 
and presented some unusual concrete construction prob- 
lems. 

The building is based upon a Mediterranean type of 
architecture, although there are traces of French, Span- 
ish and Italian influence in the structure. The general 
style is popular in southern California and is rapidly 
becoming known in this country as southern Californian 
architecture. 


The building covers an entire city block. It is quad- 
rangular in shape with a main frontage of 374 feet and 


wings 238 feet deep joined across the rear with an open 
arcade. The cost of the building was estimated at $1,250,- 
00C. The main section and wings are three stories in 
height. At the center of the main frontage a great tower 
rises 205 feet above the sidewalk. It is this tower that 
contains some of the most interesting engineering and 
architectural features of the new building. 


Concrete Principal Material 


The building is, practically speaking, a concrete struc- 
ture. The framework of the main building and wings is 
of reinforced concrete, stucco covered outside and adorned 
with ornamental concrete precast trim and figures. The 
tower is of steel framework to the sixth floor after which 
it, too, is reinforced concrete for 60 feet and is topped 
with a steel frame dome. 

The specifications covering the concrete work on the 


Formwork of the south 
wing cornice and one col- 
umn of the main entrance. 
There are six of these re- 
inforced concrete columns, 
each 3% ft. in diameter 


by 27 feet high. The rusti- 

cations of the main tower 

are carried around these 
columns 
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city hall were designed to bring about uniform results 
with uniform strengths throughout the building. The 
specifications were very brief, the stipulation being that 
concrete with a minimum of 2000 pounds per square inch 
crushing strength should be always attained. The Orn- 
dorff Construction Company, the general contractor, using 
strength specifications as a basis adopted the inundation 
method of measuring aggregates. Perfect control of the 
mix at all times was had. The contractor used a set-up of 
Blaw-Knox inundation machinery consisting of batch hop- 
pers, inundator, measuring hoppers and the accompany- 
ing scales and equipment. Once the proportions of the 
mix had been determined, and the equipment set to pro- 
portion the ingredients according to the desired mix, no 
changes were necessary even though there were changes 
occurring from day to day in the amount of contained 
moisture in the sand and aggregates. The equipment was 
set to control the water-cement ratio and the amount of 
coarse aggregate in each batch was definitely regulated. 
Because of the inundation, testing of sand for moisture 
or bulking was not necessary. Two men operated _ the 
batching plant and one mixer was sufficient to handle the 
concrete for the entire building. 


The mix adopted was as follows: 1 part cement, 2.35 
parts sand, .75 parts pea gravel and 2.90 parts rock. 
During construction more than 300 tests were made. Fre- 
quent slump tests were made and the average slump for 
the job was 6 inches. The average weight of the concrete 
mix was found to be 152 pounds per cubic foot. 

In the structure there are 17,500 cubic feet of con- 


Detailed view of the stair tower cupola which is 38 ft. high. 

The reinforced concrete towers are surmounted by a leaded 

copper cupola, ornamented with 7 ft. cast stone finials repre- 
senting torches 


crete, 1045 tons of reinforcing steel, 25 tons of copper, 
26,000 square yards of exterior cement stucco, and 40,000 
square yards of interior plaster, a large portion of which 
is cement stucco applied to the walls and ceilings of 
entranceways, lobbies, rotundas, etc. More than 400 dif- 
ferent types of plaster molds were used to cast the con- 
crete ornamentation for the exterior and interior. 


The Main Tower 


The main tower is of most interest from an engineering 
standpoint. This great structure rises far above the rest 
of the building and will be the most noticeable feature 
of the new civic center. The great tower is hexagonal in 
shape as far up as the sixth floor, beyond which it assumes 
a circular shape and is topped by a dome. The tower is 
exceedingly heavy and rests upon a great mat of rein- 
forced concrete 100 by 104 feet in size and 5 feet thick. 
The mat alone required 1560 cubic yards of concrete and 
169 tons of reinforcing steel for its construction. At the 
time the mat was poured it was acclaimed the largest mat 
on the Pacific Coast. The steel reinforcing formed a 
veritable grill of rods across the area and an idea of the 
size of the mat may be gained from one of the accompany- 
ing photographs. How the mat was cast was described in 


Concrete as poured in laminated curved forms for the main 


the June, 1926, iss 
tower at the base of the dome. This was thoroughly tamped J “ee issue of CONCRETE, on page 19. 
under careful supervision. Rough concrete was formed within From this foundation, twelve heavy steel columns rise 


1 inch of finished stucco surface to the sixth floor. Each column is encased in a heavy con- 
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crete shell. Eight of the columns are concrete-encased to 
the sixth floor and four are encased to the fifth floor. The 
four principal piers are 16 feet square at the base. This 


construction provides an unyielding concrete and steel. 


structure which is designed to be safe from the heaviest 
earthquake tremor. 
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cate designs. While a stucco coat covers the exterior, the 
reinforced concrete work was so carefully done that exclu- 
sive of the special castings, little else was required than 
to follow the details of the concrete exterior. 

At the seventh floor level there is a belt of laminated 
concrete formed by placing concrete with a 7-inch slump 


=~ 


The foundation mat to 


support the main tower. 
It is 100 by 104 ft., 5 ft. 


thick, and reinforced with 
a double grill of 1%4-inch 
steel bars 


~~ 


At the sixth floor the octagonal shape ends and the cir- 
cular shape begins. The dome section is carried on steel 
girders and is supported by the four great concrete piers 
carried up from the base mat. For 60 feet above the 
hexagonal portion of the tower, the tower is of reinforced 
concrete frame. The dome is 52 feet in diameter and con- 


APE 


Laminated curved forms. These arches are located on the 
outside of a circular room which necessitates a concave face 
on the inside of the arch and a convex face on the outside 


sists of a concrete shell of 6-inch gunite covered with a 
“fish scale” roofing tile. 


Concrete Products and Castings 


Aside from the purely structural features of the city 
hall there is a wealth of interesting concrete casting and 
detail ornamental work about the building. Probably in 
no other building in southern California have the adapta- 
bility and artistic possibilities of concrete, both integral 
and precast, been so clearly demonstrated as on the city 
hall in Pasadena. More than 400 molds of different sizes 
and design were required to bring out the details of 
curves and angles in cornices, caps, bases and other intri- 


in special laminated wooden molds. Careful supervision 
was required in order that no voids or pockets should 
occur. The rough concrete was brought out to within one 
inch of the finished surface on the intricate portions of 
the job. A view of one of these belts is shown. 

A further indication of the extent to which cast-in- 
place concrete work was carried into intricate work is 
the clock which occupies a prominent position in the main 
tower lobby. A feature of this lobby is the doorless 
arches through which the great clock can be seen from 
the street outside. The shell of the clock is monolithic 
concrete. The clock is 6 feet in outside diameter and will 
have a 4-foot stone dial and ornaments of cast stone. 


One of the concrete cast stone ornaments 


There is a large number of finials, cartouches and 
obelisks throughout the building. The cartouches are 13 
feet high and 20 feet wide and two of them adorn each of 
the four stair towers at the fourth floor level, or wing 
roof line. The finials are 7 feet high and eight are placed 
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The concrete clock in the vestibule. Outside diameter is 6 feet. 
‘The clock will have a cast stune dial 4 feet in diameter and 
ornaments of cast stone 


on each stair tower. The obelisks are 15 feet high and 
are used only on the main tower. All of these ornamenta- 
tions were cast of concrete in plaster molds. The central 
tower and the four stair towers are decorated with these 
pleasing ornamentations of scrolls, figures, obelisks, car- 
touches and finials. Cornices, friezes, doorways, windows 
and corners are set off by the use of art stone. The front 
of the main entrance is entirely of cast stone. All the 
stone work was designed and furnished by William Smith, 
art stone manufacturer of Pasadena. 

In selecting the design for the city hall, ten architects 
were invited to submit designs. These designs were keyed, 
but not named. The winning design was submitted by 
Bakewell and Brown, San Francisco, designers also of 
the new San Francisco city hall and the new buildings at 

. Leland Stanford University. The Orndorff Construction 
Company, Los Angeles, were the general contractors. 
W. V. Falgren, Los Angeles, stucco contractor, William 
Smith, Pasadena, contractor for art stone. 


Further Details of A. C. I. Meeting 
Announced 


The longest paper ever published by the American Con- 
crete Institute, entitled “Design and Cost Data for Pro- 
posed 1928 A. C. I. Standard Building Code,” will be 
presented at the coming Institute meeting in Philadelphia, 
by Arthur H. Lord, its author. Engineers who have under 
consideration the new Building Regulations for Rein- 
forced Concrete, to be presented by Committee E-1, will 
find in this paper a method of quickly checking the rela- 
tive economy of the A. C. I. code proposal as compared 
with other regulations. 

The paper includes a complete set. of designers’ aids 
for the use of engineers in those cities where the A. C. I. 
code has been or may be adopted or where it is being 
used in the absence of a legal code. The paper includes 

‘also a study of the relative economy of various designs 


under the A. C. I. code. 
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A paper to be presented by Raymond E. Davis, pro- 
fessor of civil engineering at the University of California, 
will be entitled “Flow of Concrete Under Continued Com- 
pressive Stress.” It will describe tests made in the labora- 
tory of the university within the last two years, on con- 
crete cylinders in which a constant, sustained compressive 
stress was maintained by means of car springs. Periodical 
measurements were made to determine plastic deforma- 
tions. 

Two series of tests were involved, the specimens of one 
of the groups of each series having been stored continu- 
ously under water and the other in air under constant 
temperature and humidity conditions. 

Interesting features on dam construction in Tennessee 
will be treated in a paper by I. E. Burks, engineer of tests 
for the Tallassee Power Company, on its Santeetlah dam 
at Calderwood. Subjects Mr. Burks will discuss are mix- 
ture design and control, placing methods and the effect 
of removing excess water, the use of manufactured sand 
as fine aggregate and the effect of stone dust on the 
strength and absorption of concrete. 

He will include also field test methods where the maxi- 
mum size of coarse aggregate is 6 inches, the results of 
tests designed to establish the strength of concrete which 
is too large to be tested in the usual cylinders, and 
methods to establish a ratio between the strength of mortar 
and the strength of concrete made from that mortar. 

Herbert J. Gilkey, associate professor of civil engineer- 
ing, University of Colorado, is to present a paper de- 
scribing “A Method for Predicting Concrete Strengths 
with Increased Precision.” 

Again, at this coming convention, the concrete cast stone 
industry will have a place on the program. It is expected 
that out of the preliminary discussion to take place may 
come, in the near future, specifications upon which both 
dry and wet method manufacturers will agree. 

No announcement has been made of the products pro- 
gram, except that two groups of five or six ten-minute 
papers on timely concrete products manufacturing prob- 
lems will be given. ?; 

In a paper on the price-per-pound strength basis, Rob- 
ert C. Johnson of the Immel Construction Company, Fond 
du Lac, Wisconsin, will tell of a fall and winter job in 
which the contract was let on a unit price basis, materials 
to be purchased and supplied by the owners. In order to 
have control of the materials delivered to the mixer, the 
Immel company bid in the materials at a loss and the 
contract was changed to a unit price per cubic yard of 
concrete of 2000-lb, and 1500-lb. strength. Mr. Johnson 
will tell how they coped with freezing weather conditions, 
the problem of control, the handling of materials at all 
times, and the results in strength obtained, followed by 
an analysis of “strength contract” economies, 

Institute sessions will be held at the Benjamin Franklin 


Hotel, Philadelphia, Pa., on February 28th to March Ist. 


All-Western Road Show to Be at 
Los Angeles 


The Western Road and Equipment Exposition will be 
held March 7th to 11th, at Los Angeles, California. The 
display and demonstrations will be held on a tract of 
forty acres donated by the Central Manufacturing District. 

The favorable climatic conditions existing in the city 
in March are being counted upon to enable visitors to 
see machinery in competitive action under actual working 
conditions. 

The exposition is an all-Western non-profit enterprise 
held under the auspices of the Western Construction Equip- 
ment Distributors. ; 


Portland Cement Products Enrich 
Hollywood’s Latest Movie Palace 


Grauman’s Chinese Theatre Takes Its Architectural Motif from the 
Early Chinese and Selects Cement Products as Best Suited to Carry 
Out the Elaborate and Highly Colored Architectural Effects 


(cE cera te Chinese Theatre recently completed and 
opened in Hollywood is one of the most unique 
and elaborately architectured moving picture houses in 
the Los Angeles district, if not in the entire country. The 
new theatre, in which concrete was used to obtain the un- 
usual architectural effects was designed and built by 
Meyer and Holler, Inc., Los Angeles. 

The theatre fronts on Hollywood Boulevard in the 
heart of the cinema district. The building has a solid 
facade of masonry 40 feet high surmounted at four front 
corners by four ornate obelisks. The building is built 
U-shaped with the open end on the street. The two great 
ends of the U form a gigantic gateway to an oriental 
garden built in the form of a great elliptical forecourt 
hemmed in by 40-foot walls and planted with full grown 
palm trees after the custom of the Chinese. On opposite 
sides of the forecourt are two great fountain bowls, ten 


feet high, fashioned to represent flower bowls. Into these 
bowls falls a spray of water from gargoyles above. The 
spray is illuminated at night by jeweled lamps. 


Greetings Permanently Recorded in Concrete 


Probably the most interesting feature of the opening 
ceremonies was the printing of permanent well wishes 
into the walk of the court by the famous of movieland. 
The sidewalk was built in sections and most of the squares 
were allowed to cure and harden. Then, on dedication 
day, the alternate squares were filled in with concrete. In 
these fresh squares the foot and hand marks of famous 
stars were indelibly impressed. As shown by the accom- 
panying photographs, prints of Norma and Constance 
Talmadge, Douglas Fairbanks and Mary Pickford, Gloria 
Swanson and others were placed in these squares. It is 
believed that this is the first time stars have permanently 


Concrete is t 


he dominant construction material used in this outstanding movie theater. It is reinforced concrete for the 
structural. frame, art stone for decorations and colored portland cement stucco for wall surfaces 
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imprinted their well wishes in the building materials of 
any moving picture theatre. 

For the embellishment of the front facade and the court 
a concrete art stone manufactured locally was selected. 
The principal material used was portland cement stucco 
covering all the walls of the interior and exterior. This 
iieierial was worked out in a myriad of colors and tints 
typical of a period in Chinese architecture when color 
and magnificence were the ruling passion, 


Colored Concrete 


Due to the architectural design of the theatre a depar- 
ture from customary architectural procedure was followed 
in that decoration has been given a paramount position 
to the architectural work. The most important feature 
of such a procedure has been to secure a color symphony 
for the entire theatre, based entirely upon the one domi- 
nating color of Chinese architecture—red. Numerous 
shades and tones of this one color are seen throughout 
the structure. The initial use of the basic red is in the 
Genius statue over the main entrance. The two flanking 
columns pick up the color and redouble it in the four red 
lacquer columns of the lobby. The ceilings of the foyer 
carry shades of coral and red and gold reach their cres- 
cendo in the main auditorium ceiling. All the seats and 
carpetings are in harmony with this Gayle of architecture 
and coloring. 


An example of the extensive uses of structural concrete show- 
ing the intricate formwork involved 


Permanent records of well wishers were imprinted in the soft concrete by the famous of movie land 


January, 1928 


Organizations 


American Concrete Institute; Harvey’ Whipple, Secretary, 2970 
West Grand Blyd., Detroit. ree % 


American Concrete Pipe Association; M. W. Loving, Secreta 
33 W. Grand Ave., Chicago. — zis 


. American Construction Council; Dwight L. Hoopingarner, Execu- 
tive, 28 W. 44th St., New York City. 


American Engineering Standards Committee; Dr. P. G. Agnew, 
Secretary, 29 West Thirty-ninth St., New York City. 


American Road Builders’ ‘ssociation; Chas. M. Babcock, Presi- 


See Miss E. A. Birchland, Secretary, 29 W. 39th St.. New York 
ity. 


American Society of Civil Engineers; Geo. T. Seabury, Secretary, 
33 W. 39th St., New York City. 


American Society for Testing Materials; C. L. Warwick, Secre- 
tary-Treasurer, Engineers’ Club Building, 1315 Spruce St., Phila- 
delphia, Pa. 


Associated General Contractors of America; 


D. H. Sawyer 
Secretary, 1150 Munsey Bldg., Washington, D. C. 


Associated Metal Lath Manufacturers; 123 West Madison St., 
Chicago; Wharton Clay, Commissioner. 


Building Officials Conference of America; H. E. Plummer, Presi- 


dent; Fred W. Lumis, City Hall, Springfield, Mass., Secretary. 


Concrete Reinforcing Steel Institute; M. A. Beeman, Secretary, 
Tribune Tower, Chicago. 


Concrete Products Association; S. I. Crew, President, Norwood, 
Ohio; Austin Crabbs, Secretary, Box 343, Davenport, Iowa. 


Towa Concrete Products Association; Floyd Goodrich, President; 
R. L. Gavin, Secretary-Treasurer, 405 Hubbell Bldg., Des Moines, 
Iowa. 


National Association of Building Trades Employers; A. E. Cole- 
man, President; A. W. Dickson, Executive Secretary. 2226 Builders 
Building, Chicago, Illinois. 


National Association of Builders’ Exchanges; William F. Chew, 
Baltimore, President; Ear] F. Stokes, Secretary, 15 East Fayette 
St., Baltimore, Md. 


National Crushed Stone Association; J. R. Boyd, Secretary, 751 
Earle Building, Washington, D. C. 


National Housing Association; Lawrence Veiller, Secretary and 
Director, 105 East Twenty-second St., New York City. 


The National Lime Association; G. B. Arthur, Secretary, 927 
15th Street, N. W., Washington, D. C 


National Slag Association; H. J. Love, Secretary-Treasurer, 


933 Leader-News Building, Cleveland, Ohio. 


National Sand and Gravel Association; V. P. Ahearn, Executive 
Secretary, 432 Munsey Bldg., Washington, D. C. 


Nebraska Concrete Products Association; A. VY. Anderson, Presi- 
dent, Reimers-Kaufman Co., Lincoln, Neb.; E. L. Bateman, Secre- 
tary, Bethany, Neb. 


Ohio Concrete Products Association; G. M. Friel, Secretary- 
Treasurer, 2284 North High St., Columbus, Ohio. 


Portland Cement Association; William M. Kinney, General Man- 
_ager, 33 West Grand Ave., Chicago. 


Rail Steel Bar Association; H. P. Bigler, Engineering Secretary. 
Builders’ Bldg., 228 N.-La Salle St., Chicago, Il. 


Wicconein Concrete Products Association; A. P. Kuranz. Secre- 
tary-Treasurer, 425 E. Water St., Milwaukee. 
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Mixer Musings 


Reported by “Joe”—The Mixer Boss. 


First Annual Report of the Guild of Certified 
Slump Testers 


To All C. T. S.’s, Greetings! 


te all ye who have attained to the high and hon- 
ored degree of Certified Slump Testers that your 
humble servant, Joe, the Mixer Boss, Keeper of the Rec- 
ords, has gone in silent, serious conference with himself 
for the purpose of reviewing the progress made by the 
Honorable Order during the past year and (if the glance 
does not blind him) to hazard a look into the future. 


In reviewing the work of the Slump Tester, it is not 
enough merely to glance through the records of member- 
ship, though even such a review would reveal the names 
of the Great in the concrete industry. Nay, it would be 
more appropriate rather to glance at the progress made 
in the entire industry, for are not the Slump Testers 
those who guide its destinies? 


On other pages in this journal will be found accounts 
of what can rightfully be considered the work of the 
Guild. Study them and rejoice! 


But let us, learned brothers, consider our own affairs 

for a minute, even though this is contrary to the highest 
aims of our noble band. What lies before us? Do not 
all the signs point to the fact that 1928 is going to be 
the greatest year ever in the making of quality concrete? 
And can this work go on without the co-operation of the 
Guild? The answers are obvious. , 
' Now, therefore, it behooves every true and loyal mem- 
ber to rally to the standard. Let every Certified Slump 
Tester always Test and never Slump—that is to say, let 
him persuade, coerce, influence, bribe, force, or in any 
other way secure more members fox the Guild so that 
work may go on as it should. 


It is difficult to make a financial report for the simple 
reason that there are no finances, even though there are 
financial problems aplenty. 


So we come to the end of the first year of the existence 


of the Guild of Certified Slump Testers. 


Submitted in a sorrowful but hopeful mood, 


Joe, the Mixer Boss, 
Keeper of the Records. 


, hereby express my 


interest in your wonderful organization and 
request you to send me additional interesting 
facts regarding the Guild of Certified Slump 
Testers and of the unique advantages that mem- 


bers enjoy. 
It is understood that I do not obligate myself 
in any manner by simply asking for information. 
. Address JOE, THE MIXER BOSS, 
139 No. Clark St., Chicago. 


New Equipment and Materials 


1928 Knickerbocker Mixer Features Higher Drum 


A number of changes in design are 
found on the new Knickerbocker mixers, 
manufactured by the Knickerbocker Com- 
pany, Jackson, Michigan. The drums are 
higher and shorter. A water measuring 
tank of an entirely new design gives accu- 
rate water measurement. 

From the loading side near the engine 
the control levers have been brought 
around to the drum end of the mixer. 


Concrete Pavement Breaker 
Enters Market 


A pavement breaker, gasoline-powered 
and without fly wheel, connecting rods, 
cam shaft or bearings, has been perfected 
and is now being promoted by the Mil- 
waukee Gas Tool Corporation, Milwaukee, 
Wisconsin. The machine is named Rodax. 

The piston operates as the hammer, 
striking more than 1,000 blows per minute. 
These blows are transmitted through an 
anvil direct to any standard cutting tool 
which may be used. 

The entire unit weighs but 85 pounds 
and will operate all day on two gallons 
of gasoline. It requires no outside equip- 


ment to operate it. It is a self-contained 
unit. 

Rodax will be on display at the Good 
Roads Show to be held in Cleveland. 


Once the engine is started the operator re- 
mains at the discharge side while put- 
ting it through its functions. Thus the 
barrows and buggies are uniformly filled 
and charging and discharging time is 
lowered. 

Shown in the illustration is a 10-S and 
other sizes are similar in design. Larger 
mixers have added characteristics required 
for mixers of their capacities. 


New Novo Rollr Engines for 1928 


A new single, a new two, and two new 
ofurs, will be added to the line of Novo 
Rollr industrial engines in 1928. 


At present, there are three sizes of two- 
cylinder Novo Rollr engines: 6, 9, and 
12 hp. These are available in either 
hopper- or radiator-cooled types. 

A Novo two-cylinder Rollr engine of 
another size will be offered in January. 
This will: be an 8-h.p. unit, being desig- 
nated as Model HU. It has a 3-3/16-inch 
bore and 4-inch stroke. The line of two- 
cylinder Novo Rollr engines will then be 
as follows: ‘ 


Fu—3 x 4 inches__________. 6 hp. 
Hu—3 3/16 x 4 inches... 3 h.p. 
RU—3%% x 5 inches_______10 h.p. 
YU—3% x 5 inches_______12 h.p. 


The two new single-cylinder Novo Rollr 
engines will be, in appearance, similar to 
the well-known line of two-cylinder en- 
gines. It is planned to manufacture two 
sizes: 

3X 4 Sore eee Zo hsp; 
3:3/100xe4 oe ee _ 4h.p. 


At the same time, Novo will also bring 
out two new four-cylinder engines. These 
will also be known as Rollr engines. In 
fact, they are “double-up” two’s. The two 
sizes are as follows: 


FFU—3 x 4 inches_.___ 12 h.p. 
HHU—3-3/16 x 4 inches... 16 h.p. 


These new Rollr engines incorporate 
advanced practices such as are found in 
no other four-cylinder power units. At 
the same time these developments are 
practical, since they have been in general 
use on all Novo two-cylinder Rollr en- 
gines for two years. Briefly, the features 
of these new engines are as follows: 


1. Timken roller bearing on crankshaft 
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and power drive shafts add new smooth- 
ness, more horsepower and longer life, and 
provide positive alignment always. 

2. The “double” 180-degree throw crank- 
shaft eliminates vibration. 


3. Novo Rollr engines start easily and 
safely always. The automatic impulse on 
the magneto gives a hot spark at any 
cranking speed. No “kick-backs” possible. 


Heltzel Makes Heavy Road 
Form; Setting Is Simple 


According to an announcement made by 
the Heltzel Steel Form and Iron Co., War- 
ren, Ohio, the design of its road rail is un- 
changed. It is made of 3/16-inch special 
steel plate with double reinforcing flanges 
and a 6-inch base. 


Massive steel stake pockets are welded 
to the two rail flanges. Giant l-inch round 
steel stakes are used with an angular 
shaped steel joint lock made of 14-inch 
steel plate. This stake lock wedges be- 
tween the stakes and the face of the rail 
with one leg of the lock wedging against 
the intersection of the face and top of the 
rail and the other leg wedged against the 
intersection of the face and base of the 
rail. 


Two wedge shaped swells pressed into 
the stake lock wedge, one against each 
stake, making an absolutely positive lock- 
ing arrangement, and a larger swell pressed 
into the stake lock serve as a releasing 
lug which when tapped with a sledge, un- 
locks the form. 


To set the form, the rails are butted 
end to end, the joint lock placed in posi- 
tion and the stakes driven. A tap with the 


sledge locks the forms and aligns the 
rails, 
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Beattie Hoist powered 
= with Red Seal heavy 
duty Industrial Power 
Unit Model P-35. 


A Rugged Quality of Endurance 


The rugged quality of endurance 
sO paramount in every Heavy 
Duty Red Seal Continental 
motor insures long life and econ- 
omy to users. 


Continental design and construc- 
tion, based upon nearly three 
decades of specialization in gaso- 
line motor building, are power- 
ful factors in maintaining 
Continental leadership in the 
field of industrial power. 


CONTINENTAL MOTORS CORPORATION 


INDUSTRIAL EQUIPMENT DIVISION 
Office and Factory: Muskegon, Michigan 


The Largest Exclusive Motor Manufacturer in the World 


[ontinental Motors 


Index to Advertisements on Page 5 


About Makers of Equipment and Materials 


NOTES FROM THE FIELD 


Chicago Celite Moves 
The Chicago office of the Celite Products 
Company in November removed to its own 
building at 225 East Superior Street. The 
former address was 53 West Jackson Blvd. 


Red Seal Developments 

New developments in heavy duty Red 
Seal industrial engines and power units 
known as the “A” series, several new en- 
gines as well as the complete industrial 
series with a power range of from 5 to 
96 horsepower will be displayed by the 
Continental Motors Corp., in booths KH93 
and EH105, at the Road Show, to be held 
in the Public Auditorium at Cleveland, 
January 9th to 13th inclusive. 

The “A” series consists of a transforma- 
tion of several of the present well known 
Continental industrial power units, chang- 
ing the entire housing to lesser dimen- 
sions, for the purpose of making them 


NEW EQUIPMENT 
(Continued) 


New Crawfordsville English 
Roof Tile Machine 

The Crawfordsville Machinery Com- 
pany, Indianapolis, Indiana, is now manu- 
facturing machines for making English 
concrete roof. This is a flat tile, espe- 
cially desirable for the English type house. 
It may be made in a broad variety of 
colors and finished with either a rough or 
smooth top-coat. 

Like those for other tile, the pallets and 
molds are covered with patented non-slip 
cleats, which hold the concrete in place as 
it is tamped and troweled. 


New M & M Timber Shore 


Is Announced 

The new M & M timber shore can he set 
up with a rock, upside down, under a 
working load of 4,000 pounds, by one 
man, 

This shore is made by the M & M Wire 
Clamp Company, Minneapolis, Minn. 

A load may be raised or lowered by 
driving a wedge with a hammer, eliminat- 
ing all special tools. The shore secures 
positive adjustment, with locking at any 
height, without settling. The weight of 
the shore is 36 pounds. Random length 
4 by 4’s may be used. 


more compact as well as to increase the 


potential market. Many new features made 
possible through these dimensional changes 
have been added. 

Among the several new Continental 
industrial power units to be added to 
round out the Continental series is the 
Model P-52. This consists of a heavy 
duty four cylinder vertical head type en- 
gine with a five inch bore, and six inch 
stroke, making it the largest of the Con- 
tinental fours. The total piston displace- 
ment is 471.2 cu. in. total for four. It is 
a slower engine capable of developing 52.5 
horsepower as its recommended governed 


speed of 1100 R. P. M. 


Several departures from regular known 
Continental practice in motor design and 
construction will also be displayed in the 
form of a six cylinder overhead valve 
series. These are built exclusively to serve 
both the commercial and industrial fields. 

Several display boards will be utilized 
to acquaint those attending the show with 
the various and major parts that make up 
the Continental motor. 

Numerous Continental powered installa- 
tions covering practically the entire diver- 
sified industrial field will be on display 
and performing throughout the show. 


INDUSTRIAL 


LITERATURE 


Hoists, Mixers, Saw Rigs, Etc. 
The C. H. & E. Manufacturing Com- 
pany, Milwaukee, Wisconsin, has com- 
pleted publication of an 18- by 24-inch 
broadside with rotograyure illustrations. 
Ten detail illustrations show reversible 
hoists, mortar mixers, material elevators, 
single acting hoists, and saw rigs in use 
on jobs. An entire page is devoted to four 
different units and their respective posi- 
tions on a warehouse job. 


Stuccoed Buildings 

The California Stucco Products Com- 
pany, Los Angeles, California, and Pitts- 
burgh, Pennsylvania, has issued No. 2 of 
Volume 1 of “California Stucco,” a 32- 
page publication. Illustrated are exteriors 
of numerous structures, including tall 
apartments, studios, libraries, wholesale 
houses, and residences that are finished 
with California stucco. 


The structures vary widely in type, 


24 


height, location, architectural treatment, 
and in the color of stucco used. 


On Waiter proofing 
A circular, “About Concrete and Perma- 
nence,” has been received from the Min- 
wax Company, New York City. It deals 
with a subject of prime interest today, 
viz., the action of frost, corrosion, craz- 

ing, and water upon permanence. 
Specifications are given for the applica- 
tion of Minwax products. These include 


“transparent, surface waterproofings, brick 


and cement coating, dampproofing mate- 
rials, clear waterproofing, and other allied 
products. 


Hume Pipe Book 

The American Hume Concrete -Pipe 
Company is distributing an elaborate, 24- 
page booklet, 9 by 11 inches, containing 
some excellent illustrations of the process 
of manufacturing Hume reinforced con- 
crete pipe. Each step, from the welding 
of the reinforcing to the placing, is pic- 
tured. 

Pressure and crushing tests have been 
made of the pipe and the results are 
shown in this booklet. Physical proper- 
ties according to size of pipe are given in 
tabulated form. Typical layouts for plants 


are found in the last pages of the publica- 
tion. ; 


On Ferrocrete Roads 

Number 9 of the “Ferrocrete Bulletin” 
is devoted for the most part to concrete 
roads, in general, and at specific locations. 
A few facts accompany photographs of a 
dozen or so pavements. Among the last 
few pages are found descriptions and illus- 
trations of a number of buildings in whose 
construction Ferrocrete was employed. 

The Cement Marketing Company, Ltd., 
of London, England, represented in Amer- 
ica by the Ferrocrete Import Company, 
New York City, publishes the bulletin. 


Celite Leaflet 

“Designing Concrete for Workability as 
Well as Strength” is the title and scope 
of a four-page leaflet published by the 
Celite Products Company, New York, Chi- 
cago, and Los Angeles, 

Slump tests well pictured show the effect 
of the admixture in concrete in the cohe- 
siveness secured. The booklet deals with 
the subjects of workability versus consis- 
tency, and the relation of consistency to 
strength. Also included is an illustration 
and curve of a penetration test. Following 
these are directions for using Celite, 


